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EXECUTIVE  SUMMARY 


A  PraUmin^  AssMsnMnt  conducted  in  August  1990  by  Science  &  Technology.  Inc.  st  the  Ontario 
Air  National  Guard  (ANG)  Station  in  Ontario,  California,  indicated  a  potential  for  release  of 
hazardous  materials  to  the  environment.  Solvents  and  other  chemicals  may  have  been  spilled 
during  vehicle  maintenance  operations  in  an  area  designated  Site  1  *  Area  Behind  Vehicle 
Maintenance.  Science  &  Technology,  Inc.  recommended  that  an  Expanded  Site  Investigation  (ESI) 
be  conducted.  The  ESI  was  conducted  June  1  to  September  1 0,  1 992,  by  The  Eardi  Technology 
Corporation  and  Radian  Corporation.  The  ESI  consisted  of  a  soil  organic  vapor  survey  followed  by 
the  drilling  and  sampling  of  six  boreholes  and  two  monitoring  wells  to  confirm  the  presence  or 
absence  of  contamination  at  Site  1  and  in  upgradient  groundwater. 

A  soil  gas  survey  was  performed  by  Tracer  Research  Corporation  June  1  to  4,  1 992,  consisting  of 
sampling  and  analysis  of  soil  vapor  at  34  locations  from  probes  driven  approximately  5  feet  (ft)  into 
the  ground.  Rve  of  the  ten  target  analyte  classes  were  found  at  Site  1 .  Trichloroethane  (TCA)  and 
tetrachloroethene  (PCE)  were  detected  in  nearly  all  of  the  samples  but  were  detected  at 
approximately  equal  concentrations  in  ambient  air  control  samples.  Trichloroethene  (TCE)  was 
detected  at  0.(K)07  micrograms  per  liter  (pg/L)  in  two  samples,  and  toluene  and  total  volatile 
hydrocarbons  (TVHC)  were  detected  at  10  pg/L  in  one  sample. 

The  site  has  been  filled  and  graded  so  that  the  original  topography  is  no  longer  apparent.  The 
original  creek  bank,  where  hazardous  materials  could  have  been  spilled  or  disposed  of,  was 
imerpreted  to  have  been  gently  sloping,  with  approximately  25  ft  of  fill  required  adjacent  to  the  new 
concrete-lined  channel  and  original  surficial  material  exposed  at  the  eastern  boundary  of  Site  1 , 
adjacent  to  the  vehicle  maintenance  building.  Vadose  zone  soils  underlying  the  fill  were  found  to 
consist  of  alternating  coarse-  and  fine-grained  layers.  Groundwater  under  the  station  was 
approximately  250  ft  below  ground  surface  with  a  gradient  of  0.002  ft/ft  south,  1 1  degrees  west. 

No  combustible  vapor  levels  exceeding  0.4  parts  per  million  over  background  were  detected  during 
boring  activities.  No  organic  analytes  were  detected  in  soil  samples  other  than  methylene  chloride, 
acetone,  and  a  phthalate,  which  were  also  detected  in  associated  field  and  laboratory  blanks. 
Organic  compounds  detected  in  water  samples  from  the  down-gradient  monitoring  well  were  limited 
to  methylene  chloride  and  a  phthalate,  which  were  also  detected  in  the  associated  field  and 
laboratory  blanks.  In  addition  to  methylene  chloride,  acetone,  phthalates,  and  phenol,  which  were 
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aito  datactad  in  tha  aaaociatad  fiald  and  laboratory  blanks,  tha  background  wail  containad  2  ti^lL 
concantrationa  of  PCE  durirtg  both  sampling  rourtds.  Tha  PCE  datactad  in  tha  backgrourtd  wall, 
although  baiow  tha  stata  and  fada'al  drinking  watar  standard  of  5  /ig/L,  was  tha  only  organic 
analyta  found  not  attributabla  to  laboratory  contamination.  Tharafora,  Sita  1  at  tha  Ontario  ANG 
Station  is  not  considarad  a  probabla  sourca  contributing  to  tha  ragional  groundwatar  cor)tamination 
problam.  As  thara  wara  no  contaminants  with  lavais  of  concam,  a  praiiminary  risk  avaluation  was 
not  dona. 
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1.0  INTRODUCTION 


1.1  PURPOSE  OF  REPORT 

In  August  1990.  Scisncs  &  Tschnology,  Inc.  conducted  a  PreHminary  Assessment  (PA)  at  the 
Ontario  Air  National  Guard  (ANG)  Station  (the  station)  di3t  indicated  a  potential  for  release  of 
hazardous  constituents  to  the  environment  in  the  area  west  of  the  station  vehicle  maintenance  shop 
aiMj  shed  (hereinafter  referred  to  as  Site  1 ).  Based  on  the  PA  results.  Site  1  was  recommended  for 
an  Expanded  Site  Investigation  (ESI).  The  ESI  was  conducted  to  confirm  the  presence  or  absence 
of  contamination  at  Site  1  and  provide  data  to  facilitate  decisions  regarding  suspected  problems 
associated  with  past  hazardous  waste  management  practices  at  Site  1 .  This  document  reports  the 
findings  of  the  ESI. 

1.2  REPORT  ORGANIZATION 

This  chspter  introduces  the  report  and  its  organization;  describes  the  site,  its  history,  and  previous 
investigation  activities  at  the  site;  and  describes  the  regional  setting.  Chapter  2  describes  the  field 
activities  performed  for  the  ESI.  Chapter  3  gives  the  results  of  the  field  activities  and  discusses 
their  significartce.  Chapter  4  summarizes  the  results  and  conclusions  of  the  investigation.  A 
reference  list  foUows  Chapter  4.  Soil  boring  logs,  well  construction  logs,  well  development/purge 
logs,  soil  organic  vapor  survey  report.  Chain-of-Custody  records,  laboratory  analytical  records,  and 
data  validation  reports  are  provided  in  appendices. 

1.3  STATION  BACKGROUND 

The  following  section  describes  the  station  and  past  usage  of  the  site. 

1.3.1  Station  Location 

The  Ontario  ANG  Station  is  located  in  southern  California  approximately  35  miles  east  of 
Los  Angeles  (Figures  1-1  and  1-2).  The  station  occupies  approximately  13  acres  adjacent  to  the 
southern  boundary  of  the  Ontario  International  Airport  (lAP)  in  Ontario,  California.  The  station  is  on 
Acacia  Street  near  Archibald  Avenue,  and  nearby  highways  are  Interstate  10,  State  Route  60,  and 
Interstate  15  (Hgure  1-3).  The  Cucamonga  Creek  channel  bisects  the  station  from  north  to  south. 
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Figure  1-1 
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Figure  1-2 
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with  tfM  nruiiortty  of  buildings  MSt  of  the  creek  (Figure  1-4).  The  station  is  completely  fenced  and 
has  controlled  access. 

1.3.2  Station  History 

The  1 48th  Combat  Communications  Squadron  (CCSQ)  has  been  at  the  station  since  1 984.  The 
responsibilities  of  the  1 48th  CCSQ  are  to  develop  and  maintain  the  capability  to  install,  operate,  and 
maintain  mobile  communication  facilities  that  provide  interbase  and  intrabase  communications  in 
support  of  tactical  air  forces  and  in  the  event  of  state  emergencies. 

Before  1984,  the  196th  Tactical  Air  Support  Group/1 63rd  Tactical  Air  Support  Group  occupied  the 
property.  This  group  was  organised  at  the  Ontario  lAP  on  July  1 0,  1 952,  and  was  moved  to  March 
Air  Force  Base  in  1983.  The  Tactical  Air  Support  Group(s)  practiced  operations  including 
maintenance  of  aircraft,  vehicles,  aerospace  ground  equipment  (AGE),  as  well  as  nondestructive 
inspection  testing.  The  waste  materials  that  were  generated  from  these  operations  included  fuels, 
paints,  solvents,  thinners,  and  oils. 

Prior  to  1 948,  the  Army  maintained  the  present  station  property.  Army  operations  conducted  there 
are  not  documented. 

Figure  1  -4  is  a  facility  map  of  the  station  as  it  presently  exists.  Before  Cucamonga  Creek  was 
rechanneied  in  the  early  1 980s,  the  creek  bed  was  25  to  30  feet  (ft)  east  of  its  present  position. 

The  original,  gently  sloping  creek  bank  reached  to  within  5  ft  of  the  west  wall  of  the  vehicle 
maintenance  building  and  the  building  was  flooded  occasionally.  The  channel  shifting  involved  the 
excavation  of  soil  along  the  west  side  of  the  original  creek  bed  and  the  addition  of  fill  material  over 
the  original  creek  bed  and  bank. 

1 .3.3  Hazardous  Waste  Disposal  Practices 

According  to  the  PA  report.  Site  1  was  used  for  disposal  of  small  amounts  of  waste  materials 
generated  from  vehicle  maintenance  and  power  production  shops.  The  wastes  generated  and 
disposed  of  at  Site  1  consisted  of  small  quantities  of  waste  oils,  fuels,  paints,  and  solvents. 

Disposal  took  place  from  the  1 950s  until  the  early  1 980s. 
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In  th«  past,  liquid  waata  was  generally  poured  onto  the  ground  at  Site  1  and  often  allowed  to  drain 
into  the  creek.  Due  to  the  high  permeability  of  the  soils  in  the  area,  much  of  the  released  material 
may  have  seeped  into  the  ground. 

Present  waste  management  practices  involve  the  frequent  handling  of  potentially  hazardous  waste. 
This  waste  is  being  disposed  of  through  either  a  contractor  or  the  Defense  Reutilization  ar>d 
Marketing  Office  (DRMO)  in  accordance  with  applicable  regulations.  The  hazardous  wastes  include 
oils,  fuels,  solvents,  thinners,  and  paint.  The  quantities  of  hazardous  waste  generated  from 
washrack  activity  and  the  routine  maintenance  of  vehicles,  generators,  and  other  types  of 
equipment  vary. 

Thera  are  two  oil/water  separators  at  the  station,  which  are  no  longer  in  use.  One  is  on  the  west 
side  of  the  vehicle  maintenance  shed  and  the  other  is  on  the  west  side  of  AGE  maintenance  building 
(see  Figure  1*4  for  building  locations).  These  oil/water  separators  emptied  into  the  Cucamonga 
Creek  drainage  channel. 

1.4  PREVIOUS  PROGRAM  ACTIVITIES 

As  part  of  the  Department  of  Defense  (DOO)  Installation  Restoration  Program  (IRP),  a  PA  was 
completed  by  Science  &  Technology,  Inc.  (1990).  The  PA  identified  and  evaluated  suspected 
problems  associated  with  past  hazardous  waste  handling  procedures,  disposal  sites,  and  spill  sites 
on  station  property.  During  the  PA,  an  inspection  of  the  station  was  conducted,  existing 
environmental  data  were  reviewed,  station  records  concerning  the  use  of  hazardous  materials  and 
generation  of  hazardous  wastes  were  analyzed,  and  interviews  were  conducted  with  current  station 
personnel  who  had  knowledge  of  past  waste  handling  and  disposal  techniques.  Pertinent 
information  collected  and  analyzed  as  part  of  the  PA  included  a  records  search  of  the  history  of  the 
station;  the  local  geological,  hydrological,  and  meteorological  conditions  that  may  influence 
contaminant  migration;  and  ecological  settings  indicating  environmentally  sensitive  conditions. 

The  station  PA  included  a  description  of  the  United  States  Air  Force  (USAF)  Hazard  Assessment 
Rating  Methodology  (HARM).  The  USAF  HARM  is  used  to  rank  sites  suspected  of  being 
contaminated  with  hazardous  substances.  Site  1  was  assigned  a  score  of  50  out  of  100. 

The  HARM  rating  for  Site  1  disclosed  that  there  are  several  water  wells  within  3,000  ft  of 
the  station.  The  groundwater  is  used  for  drinking,  irrigation,  and  livestock  watering;  however. 
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municipal  water  is  available  to  the  population  living  near  the  station.  Over  1 ,000  residents  within  a 
3*mile  radius  of  the  station  receive  their  water  supply  from  aquifers.  Cucamonga  Creek,  the  nearest 
body  of  surface  water,  which  bisects  the  station,  is  used  primarily  for  agricultural  arul  industrial 
purposes.  The  land  within  a  1-mile  radius  of  the  station  is  zoned  as  commercial  and  agricultural. 
There  are  no  endangered  or  threatened  species  within  a  1  -mile  radius  of  the  station. 

1  .S  REGIONAL  INVESTIGATION  AREA 

This  section  provides  information  on  the  regional  setting  of  the  station. 

1 .5. 1  Environmental  Setting 

The  station  is  approximately  50  miles  from  the  coast  in  an  inland  valley.  Ontario  is  in  the  northern 
part  of  the  Chino  Basin,  which  is  bounded  on  the  north  by  the  San  Gabriel  Mountains,  on  the  west 
by  the  Puente  Hills,  and  on  the  south  by  the  Santa  Ana  Mountains.  The  Chino  Basin  is  part  of  the 
upper  Santa  Ana  River  drainage.  The  station  is  890  ft  above  mean  sea  level  (MSL)  and  slopes 
generally  to  the  south-southwest  at  approximately  1 .5  percent. 

The  city  of  Ontario  is  located  northwest  of  Ontario  lAP  and  has  a  population  of  approximately 
1 1 5,000.  Ontario  is  the  second  most  populous  city  in  San  Bernardino  County.  The  number  of 
personnel  at  the  station  is  approximately  29  on  weekdays  and  161  on  Unit  Training  Assembly 
weekends.  Land  use  west  and  south  of  the  station  is  generally  industrial/commercial,  north  of  the 
station  is  Ontario  lAP,  and  east  of  the  station  is  historically  agricultural  but  rapidly  developing  to 
industrial/commercial.  Southeast  of  the  station,  between  Ontario  and  Riv  rside,  is  an  agricultural 
preserve  area. 

The  climate  in  the  Ontario  area  is  Mediterranean-type,  characterized  by  warm  to  hot  summers  and 
temperate  winters  with  moderate  precipitation  (Kessali,  1942).  Data  from  California  State 
Polytechnic  University,  Pomona,  show  that  the  inland  areas  of  southern  California  in  the 
Los  Angeles  Basin  at  elevations  below  1 ,000  ft  have  an  annual  average  temperature  of 
62.8  degrees  Fahrenheit  ('*R.  The  average  temperatures  in  this  area  range  from  a  low  of  52.4**F  in 
January  to  a  high  of  74.9**F  in  August.  Average  annual  precipitation  in  the  area  of  the  station  is 
17.0  inches  (in.),  and  mean  annual  lake  evaporation  is  60  in.;  therefore,  the  net  precipitation  is 
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-43  in.  par  ytar.  Tha  maximum  rainfall  intensity  based  on  a  24-hour.  1-year  rainfall  is  1 .5  in.  (U.S. 
Department  of  Commerce,  1979,  1982). 

1.5.2  Ragional  Geology  and  Hydrogeology 

The  Chino  Basin  is  in  the  Peninsular  Ranges  geomorphic  province  at  its  boundary  with  the 
Transverse  Ranges  geomorphic  province  (Figures  1-5  and  1-6).  The  Peninsular  Ranges  province 
contains  north-northwest-trending  mountain  ranges  and  faults  that  end  abruptly  or  merge  into  the 
east-trending  faults  bounding  the  east-trending  mountain  ranges  of  the  Transverse  Ranges  Province. 

The  Los  Angeles  snd  Chino-San  Bernardino  basins  were  down-dropped  in  the  late  Cenozoic  era 
during  the  uplift  of  the  adjacent  mountains.  Alluvial  sediments  in  the  Chino  Basin  average  more 
than  800  ft  thick  in  the  central  area  of  the  basin  and  reach  a  maximum  thickness  of  more  than 
1,300  ft  northeast  of  Ontario  (Fife  et  al..  1976).  The  sediments,  which  were  eroded  from  the  San 
Gabriel  mountains  to  the  north  as  they  were  uplifted,  are  generally  coarse  and  poorly  sorted  with 
rapid  facies  chartges  and  discontinuous  lenses  of  finer-grained  sediments. 

Surficial  deposits  in  the  station  area  include  fine-  to  medium-grained  wind-blown  sand  and  coarser 
sand  and  grave)  deposited  in  alluvia)  fans  and  washes  (Bortugno  and  Spinier,  1 986;  Cox  and 
Morton,  1978).  Tertiary  marine  siltstone,  sandstone,  and  shale  of  the  Puente  Formation  have  been 
encountered  in  deep  wells  in  the  western  part  of  the  basin,  but  in  wells  east  of  Archibald  Avenue, 
Quaternary  alluvium  directly  overlies  quartz  diorite  basement  rock  (French,  1972). 

The  Chino  groundwater  basin  is  bounded  by  the  impermeable  rock  of  mountains  and  hills  on  the 
north,  west,  and  south  and  by  the  Rialto-Colton  barrier  fault  on  the  east  and  the  San  Jose  fault  on 
the  northwest  (Dutcher  and  Garrett,  1 963;  Koehler,  1 983).  Groundwater  in  the  Chino  Basin  occurs 
in  permeable  alluvial  sediments  interbedded  with  discontinuous  lenses  of  fine-grained  material. 
Groundwater  is  unconfined  except  in  the  southernmost  part  of  the  basin,  and  the  water  table  in  the 
area  of  the  station  is  approximately  250  ft  below  ground  surface  (bgs). 

Nafijral  and  artificial  recharge  occurs  primarily  at  the  northern  margin  of  the  basin  by  infiltration  of 
runoff  from  the  San  Gabriel  Mountains  and  state  water  project  water.  In  addition,  recharge  occurs 
as  flow  around  the  southern  end  of  the  Rialto-Colton  barrier  near  Slover  Mountain.  Discharge 
occurs  as  pumpage  from  wells  for  agricultural  and  municipal  use  and  as  outflow  from  the  basin  to 
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th«  Santa  Ana  Rivar  at  Prado  Dam,  approximately  7  miles  south  of  the  station.  Surface  water 
runoff  from  the  station  flows  directly  into  Cucamonga  Creek,  a  concrete-lined  flood  control  channel 
that  flows  south  to  the  Santa  Ana  River.  Although  the  groundwater  flow  direction  adjacent  to  the 
station  was  found  to  be  S  66"  W,  flow  in  the  Ontario  area  is  generally  to  the  south  (Dames  & 
Moore.  1990;  French,  1972). 

1 .5.3  Regional  Background  Data 

The  California  Regional  Water  Quality  Control  Board.  Santa  Ana  Region,  has  sampled  several  water 
supply  wells  in  the  Ontario  area  since  1 986  and  has  found  ten  wells  to  be  contaminated  with 
chlorinated  solvents.  These  wells  are  located  south  and  southwest  of  the  Ontario  lAP.  Two  of  the 
solvents  in  the  groundwater  samples  from  the  wells  were  identified  as  trichloroethene  (TCE)  and 
tetrachloroethene  (PCE),  and  were  reported  at  concentrations  as  high  as  1 46  parts  per  billion  (ppb) 
and  1 5  ppb,  respectively  (Dames  &  Moore,  1 990).  Other  chlorinated  organic  compounds  were 
identified  in  the  groundwater  at  lower  concentrations.  The  1 5  ppb  PCE  concentration  was  found 

during  1987  testing  of  the  Judy  Mae  Well  west-southwest  of  the  station  (see  Figure  1-3). 

% 

The  California  Regional  Water  Quality  Control  Board,  Santa  Ana  Region  is  continuing  to  investigate 
the  source  of  the  contaminants.  Investigation  into  current  and  past  industrial  solvent  users  in  the 
Ontario  lAP  area  revealed  that  the  General  Electric  Company,  Northrop  Aircraft  Company,  Douglas 
Aircraft  Company,  Aerojet  General  Corporation,  and  Lockheed  Aircraft  Services,  in  addition  to  the 
ANG  station,  use  or  have  used  these  solvents.  All  of  these  facilities  have  had  routine  discharges  of 
industrial  wastes  that  may  have  impacted  the  groundwater  in  the  area.  Soils  were  found  to  be 
contaminated  with  chlorinated  solvents  to  depths  of  more  than  100  ft  at  the  General  Electric  Engine 
Maintenance  Center  adjacent  to  the  station  (Dames  &  Moore,  1990). 
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2.0  FIELD  PROGRAM 


2.1  SUMMARY 

This  section  discusses  the  site-specific  field  program  conducted  at  the  station  during  the  ESI. 

ESI  activities  included  field  screening  and  confirmation  sampling  and  testing  at  Site  1 .  Field 
screening  activities  consisted  of  a  soil  gas  survey  and  headspace  analysis  of  soil  samples; 
confirmation  activities  included  laboratory  analysis  of  21  soil  samples  from  6  soil  borings  and  2 
rourKto  of  water  samples  from  the  2  groundwater  monitoring  wells  installed.  All  field  activities  were 
performed  in  accordance  with  the  procedures  and  mediods  presented  in  the  approved  IRP  ESI  Work 
Plan  with  one  exception.  The  work  plan  required  that  the  monitoring  well  screens  straddle  the 
water  table.  However,  because  of  the  dual-wall  air  percussion  drilling  method  used  and  the  low 
permeability  of  the  fine-grained  material  encountered  at  the  water  table,  it  was  difficult  to  accurately 
determirM  water  depth  as  drilling  advanced.  As  a  result,  the  top  of  the  well  screens  were  installed 
approximately  2  to  3  ft  below  the  static  water  levels  under  the  station.  Because  of  die  physical  and 
chemical  properties  of  the  suspect  hazardous  materials  used  at  the  station,  screen  placement  below 
the  water  table  will  not  affect  the  investigation  objective. 

2.2  GECLOQiC  AND  HYDROQEOLOGIC  INVESTIGATIONS 

Soil  borings  snd  groundwater  monitoring  wells  were  drilled  to  characterize  and  determine  the  extent 
of  potential  subsurface  contamination  at  Site  1 .  Soil  borings  were  used  to  assess  the  limit  or  extent 
of  potential  surficial  soil  contamination,  and  to  characterize  the  geology  of  the  shallow  subsurface  at 
SKe  1 ,  including  depth  to  the  top  of  the  original  Cucamonga  Creek  bed.  Discussions  on  site-specific 
geology  are  based  on  the  lithologic  description  of  soils  encountered  in  the  soil  borings  and 
monitoring  wells.  Boring  logs  are  provided  in  Appendix  A. 

Groundwater  monitoring  wells  placed  within  the  station  property  boundaries  were  used  to  define 
and  characterize  the  following  site-specific  conditions: 

•  Depth  to  water  table 

•  Presence  or  absence  of  groundwater  and  aquifer  contamination 

•  Lithologic  description  from  the  surface  to  280  feet  bgs. 
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Groundwatar  monitoring  wait  MW1  was  drilled,  installed,  and  abandoned.  This  well  was  replaced 
with  MW3  at  the  request  of  the  Hazardous  Waste  Remedial  Actions  Program  (HAZWRAP)  Project 
Manager  because  MW1  was  determined  to  contain  grout  originating  from  a  break  in  the  seal  above 
the  sand  pack.  The  original  background  well  was  abandoned  by  grouting  in  accordance  with 
Califomia  Department  of  Water  Resources  Well  Standards.  The  well  casing  was  cut  off 
approximately  3  ft  bgs.  filled  with  concrete  grout,  and  covered  with  sandy  soil. 

2.3  RELD  SCREENING  ACTIVITIES 

Based  on  the  approved  ESI  Work  Ran.  the  following  field  screening  activities  were  performed  at  the 
station: 


•  Soil  Organic  Vapor  Survey 

•  Soil  Sample  Headspace  Screening. 

The  field  screening  activities  were  performed  to  delineate  potential  contaminant  plume 
configurations  beneath  Site  1 . 

2.3.1  Sol  Gas  Survey 

A  soil  gas  survey  was  performed  June  1  to  4.  1 992.  to  measure  organic  vapors  in  the  shallow 
subsurface  soil  environment.  A  total  of  34  soil  probes  were  driven  into  the  ground,  with  30  in 
two  rows  spaced  approximately  20  ft  apart  and  4  in  additional  locations  where  spills  were  likely  to 
occur.  Figure  2-1  shows  the  sample  probe  locations.  The  probes  were  driven  4  to  6  ft  bgs  and 
pulled  up  to  expose  the  gas  intake  tip  to  the  sample  depth.  A  sampling  adaptor  was  placed  on  top 
of  the  probe  and  connected  to  a  vacuum  pump.  Soil  vapor  samples  were  extracted  from  the 
sampling  adaptor  and  injected  into  an  on-site  gas  chromatograph  for  analysis  (total  scan  for  volatile 
organic  compounds).  (For  a  complete  methodology  description,  see  the  survey  report  in  Appendix 
D).  Results  from  soil  gas  analysis  were  used  to  select  soil  boring  locations. 

2.3.2  Sol  Boring  and  Sampling 

Six  soil  borings  (SB1  through  SB6)  located  within  Site  1  were  drilled  June  1 5  to  1 7,  1 992,  to 
depths  of  36.5  to  39.0  ft  bgs.  Borings  were  installed  to  assess  the  limit  or  extent  of  potential  soil 
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contamination  at  Site  1 .  In  addition,  these  soil  borings  were  placed  to  determine  the  creek  profile  of 
the  original  Cucamonga  Creek  channel  immediately  adjacent  to  the  site.  Figure  2-2  shows  the  soil 
boring  artd  monitoring  well  locations. 

Ail  soil  boring  samples  were  collected  through  a  flight  of  hollow  stem  augers  using  a  split-spoon 
sampler  driven  in  accordance  with  the  American  Society  for  Testing  and  Materials  (ASTM)  0-1586. 
Stainless  steel  liners  were  used  with  the  split-spoons  for  collecting  samples;  sampling  was 
performed  as  outlined  in  HAZWRAP's  1990  Standard  Operating  Procedure  (SOP)  #9.  section  5.4, 
for  site  characterization  (Department  of  Energy  [DOE]/HWP-100). 

During  the  drilHng  process,  soil  borings  SB1  and  SB4  through  SB6  were  sampled  from  0.5  to  36.5  ft 
bgs;  SB2  was  sampled  from  0  to  36.5  ft  bgs;  and  SB3  was  sampled  from  0  to  39.0  ft  bgs. 

Sampling  was  not  continuous  through  the  soil  section;  1  -  to  2-ft  intervals  were  allowed  between 
sample  depths.  At  each  sample  depth,  a  split-spoon  sampler  with  4-in.  stainless  steel  sleeves  was 
used  for  sample  collection.  Each  sleeve  at  least  half  full  of  soil  was  sealed  with  Teflon  and  plastic 
and  caps  immediately  after  the  sampler  was  opened.  A  duplicate  sample  for  headspace  analysis 
was  also  collected  at  each  depth.  Two  or  three  sleeves  of  soil  were  generally  recovered,  although 
when  split-spoon  sample  recovery  was  low,  one  sample  sleeve  was  retained  for  analysis.  A  full 
sleeve  from  each  sample  was  marked  for  volatile  organic  chemical  analysis.  Intervals  where  Site  1 
samples  were  collected  are  shown  in  Table  2-1  and  the  soil  boring  logs  are  in  Appendix  A.  As  can 
be  seen  in  the  table,  inconsistency  in  the  depth  sampled  and  the  number  of  samples  collected  at 
each  boring  location  resulted  from  the  numerous  spoon  refusals  encountered  due  to  the  many 
cobbles  in  the  fill  material. 

2.3.3  Headspace  Analysis 

Headspace  analyses  were  conducted  on  a  total  of  80  soil  samples  collected  at  Site  1 :  15  each  from 
SB1,  SB2,  arnf  SB5;  14  each  from  SB4  and  SB6;  and  7  from  SB3.  An  HNU  Systems 
photoiortization  detector  (PID)  was  used  to  screen  the  various  soil  headspace^  for  total  volatile 
'  organic  compounds.  The  duplicates  of  the  headspace  samples  with  the  highest  PID  readings  were 
sent  for  laboratory  analyses. 
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Tabic  2*1.  Sol  Borings  and  Sampling  Intervals  (in  ft  bgs)  at  Sita  1 
Ontario  ANG  Station.  Ontario,  Caiifomia 
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2.4  CONRRMATION  ACTIVITIES 


Based  on  the  approved  ESI  Work  Plan,  the  following  field  confirmation  activities  were  performed  at 
Site  1: 


•  Soil  boring  and  sampling 

•  Groundwater  monitoring  well  installation  and  sampling. 


2.4.1  Sol  Borings 

Soil  boring  locations  were  chosen  based  on  the  results  of  the  soil  organic  vapor  survey  conducted 
by  Tracer  Research  Corporation  on  June  1  to  4,  1992.  A  total  of  21  soil  samples,  including  two 
replicate  samples,  were  collected  for  laboratory  analysis  from  six  soil  borings  at  Site  1 ,  three  per 
boring  from  SB1  through  SBS,  and  six  from  SB6.  The  selection  of  confirmatory  samples  was  based 
on  soil  headspace  results.  If  no  "hits*  were  recorded  during  headspace  analyses,  samples  from 
depths  of  10  to  1 2  ft.  20  to  22  ft,  and  35  to  37  ft  or  from  lithologic  changes  were  selected. 

Table  2*2  contains  the  sample  number  and  soil  intervals  from  SB1  through  SB6  that  were  retained 
for  chemical  analysis. 

2.4.2  Monitoring  Weil  Installation 

Two  groundwater  monitoring  wells  were  installed  and  sampled  to  determine  the  presence  or 
absence  of  groundwater  contamination  beneath  the  station  property.  The  background  well,  MW3, 
is  located  in  the  northeast  comer  of  the  station  property.  MW2  is  located  approximately  75  ft 
south  of  Site  1  (see  Rgure  2-2). 

The  two  vtrells  were  installed  June  18  to  July  16,  1992,  using  a  dual-wall  air  percussion  drill  rig. 
During  borehole  advancement,  the  drill  cuttings  were  bagged  and  described  at  5-ft  intervals  from 
the  grouiKl  surface  to  total  depth.  No  soil  samples  were  collected  from  these  monitoring  well 
locations  for  laboratory  analyses.  The  wells  were  drilled  and  installed  outside  the  boundary  of 
Site  1  where  potential  soil  contamiriation  was  not  expected;  however,  the  drill  cuttings  were 
continuously  screened  for  volatile  organics  using  a  PID  as  drilling  progressed.  Monitoring  well 
boring  logs  are  included  in  Appendix  A. 
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Tabl«  2-2.  Sol  Intervals  Retained  for  Chemical  Analysis.  Site  1 
Ontario  ANQ  Station.  Ontario.  California 


I 

I 


iirt'Boirln^ 

Sample  i.D. 

Sol  Interval 
(feet  below  ground 
surface) 

Analysis  Requested 

SB1 

OANG-SB1-09 

20-21 .5 

0ANG-SB1-11 

25-26.5 

TCL/TAL;  Except  PCBs  &  Pesticides* 

0ANG-SB1-1S 

35-36.5 

SB2 

OANG-SB2-05 

10-11.5 

OANG-SB2-09 

20-21.5 

TCL/TAL;  Except  PCBs  &  Pesticides 

OANG-SB2-15 

35-36.5 

SB3 

0ANG-SB3-04 

22-23.5 

OANG-SB3-06 

35-36.5 

TCL/TAL;  Except  PCBs  &  Pesticides 

OANG-SB3-07 

37.5-39.0 

SB4 

OANG-SB4-05 

10-11.5 

0ANG-SB4-08 

20-21.5 

TCL/TAL;  Except  PCBs  &  Pesticides 

0ANG-SB4-14 

35-36.5 

SB5 

OANG-SBS-05 

10-11.5 

OANG-SB5-09 

20-21.5 

TCL/TAL;  Except  PCBs  &  Pesticides 

OANG-SB5-15 

35-36.5 

SB6 

0ANG-SB6-04 

10-11.5 

OANG-SB6-07 

17.5-19 

0ANG-SB6-12 

30-31.5 

TCL/TAL;  Except  PCBs  &  Pesticides 

0ANG-SB6-U 

35-36.5 

0ANG-SB6-1S 

35-36.5* 

OANG-SB6-16 

30-31.5* 

*  TCUTAL  M  raquirad  under  the  March  1990  Contract  Lahoratorv  Progrant  Statement  of  Woric,  organica  raviaion 
OL  M01 .8  and  inorganica  raviaion  ILM02.1 ;  for  connate  liat  of  analytaa,  aea  Tablaa  F-1  through  F-3. 

**  RapNcata  aampioo 
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Each  monhorino  watt  conaistad  of  a  20*ft,  4-in.  diameter,  0.01 -in.  slotted  stainless  steel  screen  with 
a  bottom  plug  and  a  4-1 /2-in.  diameter  schedule  80  polyvinyl  chloride  (PVC)  well  casing.  The 
screened  interval,  as  specified  in  the  approved  ESI  work  plan,  was  intended  to  extend  across  the 
water  table,  but  because  it  was  difficult  to  determine  when  water  was  first  encountered  during 
drilling,  the  screens  were  determined  to  be  completely  submerged  after  well  construction.  Stainless 
steel  centralizers  were  installed  at  the  bottom  of  each  well,  at  the  bottom  of  the  PVC  casing,  and  at 
80-ft  intervals  thereafter.  Wells  were  completed  as  flush  mounts  at  the  request  of  station 
personnei.  AN  downhole  equipment  and  well  material  were  decontaminated  in  accordance  with  the 
procedures  outlined  in  the  ESI  work  plan.  Well  construction  details  and  schematics  are  included  in 
Appendix  B. 

2.4.3  Monitoring  Well  Development.  Purging,  and  Sampling 

After  completion,  MW2  and  MW3  were  developed  in  accordance  with  HAZWRAP's  SOP  #4  (Well 
Development  and  Purging)  for  site  characterization  (DOE/HWP-100).  Monitoring  wells 
were  developed  no  sooner  than  24  hours  after  installation.  Static  water  levels  and  total  well  depths 
were  measured  and  recorded  before  and  after  the  development  procedures.  Well  development 
consisted  of  swabbing  and  water  evacuation  with  a  5-galion  capacity  stainless  steel  bailer  and  a 
4-in.  stainless  steel  pump.  Each  well  was  developed  until  silt  free.  In  addition,  field  parameters 
(pH,  temperature,  and  specific  conductance)  were  measured  and  recorded  during  well  development. 
Although  included  in  the  work  plan,  dissolved  oxygen  levels  were  not  measured  because  the  data 
were  not  required  to  meet  investigation  objectives.  Measuring  instruments  were  calibrated  prior  to 
use.  Parameters  were  monitored  until  readings  remained  stable  within  ±10  percent  for  three 
consecutive  recording  intervals. 

On  July  24.  1992,  and  September  10,  1992,  groundwater  samples  were  collected  from  MW2  and 
MW3  for  laboratory  analyses.  Prior  to  sample  collection,  the  wells  were  purged  in  accordance  with 
HAZWRAP  SOP  #4.  A  minimum  of  three  well  volumes  (approximately  50  gallons)  of  formation 
water  was  removed  from  each  monitoring  well  using  a  5-gallon  stainless  steel  bailer.  The  wells 
were  sampled  within  3  hours  of  purging  using  a  Teflon  bailer.  Monitoring  well  development  and 
purging  records  are  included  in  Appendix  C. 
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2.8  BACKGROUND  SAMPUNG  FOR  BASELINE  DATA 


Field  sampling  activitias  during  tha  station  ESI  included  installing  and  sampling  one  background 
monitoring  wali  (MW3).  Tha  location  of  this  well  was  selected  such  that  water  quality  data 
obtained  would  be  free  of  any  influences  resulting  from  past  hazardous  waste  management 
practices  at  the  station  and  to  determine  the  quality  of  the  groundwater  coming  from  off  site. 

2.6  DISPOSAL  OF  WASTES  FROM  HELD  ACTIVITIES 

Wastes  generated  during  the  ESI  were  handled  in  a  manner  that  complied  with  all  federal,  state,  and 
local  regulations.  Disposable  sampling  supplies  (e.g.,  gloves,  aluminum  foil,  and  plastic  self-locking 
bags)  and  disposable  personnel  outerwear  were  bagged  and/or  containerized  until  the  site  was 
determined  to  be  free  of  contamination,  then  disposed  of  as  solid  waste.  Decontamination  fluids 
and  development  water  were  collected  in  U.S.  Department  of  Transportation  (DOT)-approved  55- 
gallon  drums  and  transferred  to  a  5,000-gallon  tank  in  the  station  staging  area.  Purge  water  was 
collected  in  S5-gallon  drums  and  labeled.  Soil  cuttings  from  MW1  and  MW3  were  placed  on  plastic 
sheeting  and  covered  with  plastic.  Only  wet  cuttings  and  excess  grout  were  collected  in  a  covered, 
plastic-lined  roll-off  bin  at  MW1  and  MW3.  To  minimize  damage  to  the  landscaping  at  the  site  of 
the  downgradient  well  (MW2),  however,  all  cuttings  from  MW2  were  collected  in  a  covered,  plastic- 
lined  roll-off  bin  and  moved  to  the  staging  area. 

Soil  cuttings  and  wastewater  generated  from  this  activity  were  properly  containerized  and  labeled. 
The  chemical  analysis  for  the  source  areas  of  the  soils  and  water  are  nonhazardous  as  documented 
in  this  report.  Proper  disposal  of  the  investigation-derived  wastes  will  be  accomplished. 
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3.0  SIGNIFICANCE  OF  RESULTS 


Th«  results  of  the  fi^d  invesdgstions  conducted  at  Site  1  are  described  in  the  following  sections. 
This  includes  s  discussion  of  the  characteristics  of  the  site  soils,  depth  to  the  original  Cucamonga 
Creek  bed,  direction  of  groundwater  flow,  and  surficiai  soil  and  aquifer  contamination. 

3.1  BACKGROUND 

The  objective  of  the  ESI  at  Site  1  was  to  confirm  the  presence  or  absence  of  contamination  that 
may  have  resulted  from  past  hazardous  waste  management  activities  at  the  site.  To  meet  this 
objective,  field  screening  activities  (e.g.,  soil  gas  survey  and  soil  headspace  analysis)  and 
confirmation  activities  (e.g.,  soil  borings  and  monitoring  well  installation)  were  conducted  at  Site  1 
to  generate  data  for  site  characterisation. 

In  spring  1 992,  soii  and  groundwater  samples  were  collected  from  Site  1  and  analyzed  for  target 
artalyte  list/target  compound  list  (TAL/TCL)  constituents  (except  polychlorinated  biphenyls  (PCBs) 
and  pesticides).  In  the  process  of  collecting  soil  and  groundwater  samples,  site-specific  soil 
characteristics  were  logged  to  evaluate  the  influence  of  local  geology  on  the  release  and  movement 
of  contaminants,  and  on  the  water-bearing  units  and  uppermost  aquifer  at  the  station. 

3.2  BASE  GEOLOGY  AND  HYDROGEOLOGY 

The  surface  at  Site  1  was  filled  to  its  existing  elevation  when  the  Cucamonga  Creek  flood  control 
channel  was  constructed.  Materials  below  the  fill  consist  of  alluvial  fan  and  wash  deposits  in  the 
area  of  Site  1  and  wind-blown  fine-  to  medium-grained  sand  in  the  eastern  part  of  the  station. 
Quaternary  alluvium  extends  to  approximately  1,000  feet  in  the  station  area.  Tertiary  marine 
sedimentary  rock  may  or  may  not  occur  between  the  alluvium  and  the  underlying  basement  rock. 

Groundwater  in  the  uppermost  aquifer  below  the  station  is  unconfined  and  occurs  at  approximately 
250  ft  bgs.  Although' flow  is  generally  southward  toward  the  basin  outlet  at  Prado  Dam,  the  flow 
direction  at  the  adjacent  General  Electric  facility  was  reported  to  the  west-southwest  (Dames  & 
Moore.  1990). 
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3.3  DESCRIPTION  OF  SITE  1 


3.3.1  ScrMnbig  Activitv  RtsuHt 

Th«  results  of  the  soil  organic  vspor  survey  sre  presented  in  detail  in  Appendix  D.  Five  of  the  ten 
organic  analytes  included  in  the  survey  were  found  at  Site  1 .  TCA  and  PCE  were  detected  in 
almost  all  of  the  samples,  but  at  concentrations  approximately  equal  to  those  fourui  in  ambient  air 
control  samples.  Analytes  detected  in  soil  vapor  but  not  in  ambient  air  were  TCE,  which  was  found 
at  0.0007  micrograms  per  liter  U/g/L)  in  SG-1 9  and  SG-20;  toluene,  which  was  detected  in  sample 
SG-1  at  10  ^/L;  and  total  volatile  hydrocarbon,  which  was  10  //g/L  in  the  sample  containing 
toluene  at  the  same  concentration  (SG-1)  and  less  than  1  pg/L  in  the  remainder  of  the  samples. 

Headspace  organic  vapor  analysis  of  the  soil  samples  was  performed  using  an  HNU  Systems  PID, 
and  the  results  were  used  to  determine  which  samples  would  be  sent  for  laboratory  analysis. 
Readings  are  listed  on  the  soil  boring  logs  in  Appendix  A.  The  highest  concentration  of  organic 
vapor  measured  was  0.4  parts  per  million  (ppm)  above  background. 

3.3.2  Confirmation  and  Delineation  Activity  Results 

Twenty-one  soil  samples  collected  from  six  borings  were  retained  for  confirmatory  chemical 
analysis.  Ail  the  samples  were  received  in  good  condition  by  Compuchem  Laboratories  and  were 
analyzed  as  requested  on  the  Chain-of-Custody  records  (Appendix  E).  A  summary  of  organic 
analyses  for  soil  samples  is  shown  in  Rgure  3-1 .  Detailed  laboratory  analytical  results  and  data 
validation  records  are  presented  in  Appendices  F  and  G.  The  only  organics  detected  (Table  3-1 ) 
were  methylene  chloride,  acetone,  bis(2-ethylhexyl)phthalate,  and  di-n-butylphthalate,  which  were 
also  detected  in  associated  field  and  laboratory  blanks.  Methylene  chloride  and  acetone  were 
detected  in  almost  all  of  the  volatile  organic  analyte  (VGA)  analyses.  In  some  samples,  the 
concentration  of  these  analytes  was  higher  than  ten  times  the  concentration  detected  in  the 
associated  blank;  so  according  to  HAZWRAP  protocol  there  is  not  a  qualifier.  Since  the  blank 
contamination  was  so  widespread,  these  contaminants  did  not  originate  from  the  samples. 

Inorganic  analyte  results  are  presented  in  Appendix  F,  Table  F-3,  and  a  statistical  analysis  of  the 
results  is  presented  in  Table  3-2. 
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Tabl«  3-1 .  Organic  Analytes  (mg/kg)  Detected  in  Soi  Samples 
Ontario  ANG  Station  Expanded  Site  investigation 


Sampit  Numbers 

Msthylsns 

Chloride 

Acetone 

OANG-SB109 

0.019  U 

0.320 

GANG  -  SB109RE 

0.110  U 

0.280 

GANG  -  SB1 11 

0.068  U 

4.000 

GANG-SB111RE 

2.100  U 

4.700 

GANG-SB115 

0.018  U 

0.029  U 

GANG  -  SB205 

0.054  U 

1.200 

GANG  -  SB20SRE 

2.700  U 

2.200  U 

GANG  -  SB209 

0.031  U 

0.340 

GANG  -  SB209RE 

0.075  U 

0.091  U 

GANG-SB215 

0.032  U 

0.075  U 

GANG  -  SB304 

.064 

5.600 

GANG  -  SB304RE 

4.100 

6.200  U 

GANG  -  SB306 

0.012  U 

.094  U 

GANG  -  SB307 

0.013  U 

.020  U 

GANG  -  SB405 

0.019  U 

3.600 

GANG  -  SB405RE 

4.400 

2.500  U 

GANG  •  SB408 

0.023  U 

0.050  U 

GANG  -  SB505 

0.030  U 

0.038  U 

GANG-SB515 

0.070  U 

0.059  U 

GANG  -  SB604 

0.066  U 

0.110  U 

GANG  -  SB607 

0.065  U 

0.025  U 

GANG -88612 

0.030  U 

0.029  U 

GANG-SB614 

0.048  U 

0.030  U 

GANG-SB615 

0.073  U 

0.097  U 

GANG-SB616 

0.028  U 

0.034  U 

Di-n- 

butyiphthalate 


bis(2- 

ethyttiexyi) 

phdiaiata 


J  IndtoatM  that  analyta  was  praaant  but  raportad  value  not  accurate  or  praciaa. 

U  Not  datactad.  The  aeaociatad  number  indicataa  approximate  aampla  concentration  nacaasary  to  ba  detected. 

Mathylana  cNorMa  and  acetone  ware  detected  in  aimoat  ail  of  the  VOA  atMiyaea.  In  aoma  aamplaa,  the 
concentration  of  thaaa  analytaa  ware  higher  than  10  timea  the  concentration  detected  in  the  aeaociatad  blank;  ao 
according  to  HAZWRAP  protocol  there  ia  not  a  qualifier.  Since  the  blank  contamination  wae  ao  wideapread,  theae 
contaminanta  did  not  originate  from  the  aamplea. 
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Tabic  3*2.  Statistical  Analysis  of  inorganic  Analytes  in  She  1  Sols 
Ontario  ANG  Station  Expanded  Site  Investigation 


IIIIIIBSPIlllll 

Maximum 

Concentration 

(mg/kgl 

1^9 

i^i 

Alunninuin 

5.630 

22,400 

11.024 

14,015 

Antimony 

4.2 

5.8 

4.6 

5.0 

2.1  UN  - 

12.1  UN 

Arsenic 

0.73 

7.2 

2.9 

4.0 

0.2  OU  - 
1.2  B 

Barium 

49.1 

180.0 

98.5 

114.6 

Beryiiium 

0.22 

0.76 

0.40 

0.49 

0.16U- 
1.1  B 

Cadmium 

0.51 

0.61 

0.55 

0.56 

0.39  U  • 

1.1  B 

Calcium 

2,430 

7,560 

4,068 

4,995 

Chromium 

7.2 

27.1 

15.4 

17.2 

1.8-44.6 

Cobalt 

4.4 

11.5 

6.9 

8.0 

Copper 

5.6 

21.0 

11.5 

13.3 

0.85  U  - 
28.7 

Iron 

8,940 

24,600 

14,388 

16.770 

Lead 

1.6 

15.9 

4.2 

8.8 

0.93  •  29.4 

2,740 

7,920 

4,307 

5,330 

Manganese 

87.8 

564 

197 

326 

Mercury* 

0.10 

0.10 

0.10 

0.10 

0.08  U  - 
1.0  U 

Nickel 

4.0 

13.5 

7.8 

8.8 

0.75  U  - 
23.3 

Potassium 

940 

3,770 

2,152 

2,355 

Selenium 

0.31 

3.60 

1.2 

2.0 

0.16  U- 
1.0  U 

Silver 

1.0 

1.2 

1.1 

1.1 

0.59  U  • 

1.4  U 

Sodium 

149 

291 

215 

220 

Thallium 

0.20 

0.24 

0.22 

0.22 

0.14  U  - 
1.0  U 

Vanadium 

18.7 

58.0 

34.7 

38.4 

Zinc 

24.7 

69.2 

41.0 

47.0 

10.2-79.7 

Cyanide* 

0.51 

0.51 

0.51 

0.51 

*  SamplM  did  not  contain  datectable  lavata  of  analyta.  Contract-raquirad  dataction  limit  waa  uaad  in  statiatical 
analyaia. 


1  Ranga  of  baokoround  coneantrationa  in  aubaurfaca  aoila  at  Norton  AFB  which  ia  located  approximately  25  milaa 
aaat  of  Ontario  ANG  Station.  Source:  COM  Fadarai  Programa,  1992. 

B  Raportad  vaiua  waa  obtained  from  a  reading  that  waa  laaa  than  the  contract-required  detection  limit  but  greater 
thm  or  equal  to  the  inatrument  detection  limit. 

N  Spiked  aampia  recovery  not  witNn  control  limita. 

U  Analyta  waa  analyzed  for,  but  not  detected. 
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Two  rounds  of  watsr  ssntpiss  were  collected.  A  sunfimary  of  organic  analyses  for  water  samples  is 
shown  in  Figurs  3*2.  The  well  located  downgradient  of  and  adjacent  to  Site  1  (MW2)  contained  no 
qusntifiabis  concentrations  of  any  volatile  or  semivolatile  organic  analytes  (Table  3*3)  with  the 
exception  of  methylene  chloride  and  bis(2-ethylhexyl)phthalate,  which  were  also  detected  in 
associated  field  and  laboratory  blanks.  Both  analytes  were  found  at  a  concentrations  below  the 
contract-required  quantification  limit  (CRQL).  Inorganic  results  are  shown  in  Table  3-4.  Detailed 
laboratory  analytical  results  are  presented  in  tables  F-4  and  F-5  of  Appendix  F,  and  data  validation 
reports  are  presented  in  Appendix  G. 

Inorganic  analytes  detected  above  contract-required  detection  limits  (CROLs)  in  filtered  water 
samples  were  aluminum  (which  was  also  detected  in  the  associated  blank),  calcium,  magnesium, 
manganese,  sodium,  and  zinc.  Unfiltered  samples  also  contained  chromium  and  lead  above  CROLs. 
Inorganic  analyte  concentrations  were  approximately  equal  to  concentrations  in  background  well 
MW3  (see  Table  3-4).  Selenium  was  not  detected  in  the  water  samples,  but  the  analytical  results 
were  considered  unreliable  because  the  analyte  was  also  not  detected  in  the  associated  spiked 
sample. 


3.3.3  Geologic  and  Hydrogedogic  Investigation  Results 

The  lithologies  encountered  in  the  soil  borings  and  monitoring  wells  drilled  at  the  station  during  the 
ESI  were  described  by  an  experienced  geologist  (see  boring  logs  in  Appendix  A).  The  soils  primarily 
consist  of  poorly  graded  sands  (SP)  and  silty  gravels  (GM),  interbedded  with  fine-  to  coarse-grained 
sands  (SM/SC).  The  sands  vary  from  relatively  coarse  to  silty  and  slightly  clayey;  the  silts  and  silty 
sands  occur  in  distinct  layers  that  were  continuous  across  the  site.  The  soil  types  encountered  are 
typical  of  alluvial  deposits.  Hgure  3-3  represents  a  southwest  to  northeast  cross-section  of  the 
subsurface  at  the  station. 

Soil  boring  descriptions  from  Site  1  show  that  the  original  Cucamonga  Creek  bed  was  approximately 
18  to  25  ft  below  the  present  ground  surface.  Figure  3-4  shows  an  interpreted  geologic  section 
across  Site  1  from  east  to  west.  Miscellaneous  material  consisting  of  gravels,  cobbles,  and  silty 
sands  comprised  the  fill.  Numerous  auger  refusals  and/or  poor  split-spoon  recovery  occurred  during 
soil  boring  activities  at  Site  1  because  of  the  presence  of  the  gravels  and  cobbles  within  the 
miscellaneous  fill. 
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TabI*  3-3.  Organic  Analytes  Detected  in  Water  Sampies  0/g/L) 


OANG 

MW201 

OANG 

MW301 

OANG 

MW302 

OANG 

MW202 

OANG 

MW303 

MCL 

Methylene  Chloride 

2B 

IB 

2B 

1J 

NR 

Acetone 

7J 

7J 

NR 

T etrachloroethene 

2J 

2J 

2J 

5 

Phenol 

IB 

6B 

NR 

Dimethyiphthalate 

2J 

NR 

Diethyiphthalate 

2J 

NR 

Di-n-butylphthalate 

2J 

NR 

bis(2-Ethylhexyl)phthalate 

2B 

8B 

4B 

4 

N-Nitrosodiphenylamine 

1J 

NR 

B  Not  dotaetod  substantially  abova  laval  raportad  in  laboratory  or  fiald  blanks 

J  Analyta  praaant.  Raportad  valua  may  twit  ba  accurate  or  precise  or  may  be  astimatad  because  of  the 

praaanca  of  intarfaranea 


MW201  •  Monitoring  Wall  Number  2,  1  St  Sample. 
NR  Not  Regulated. 


I 
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TabI*  3-4.  biorganic  AnaiytM  Oatactad  in  Watar  Sampiat 
Paga  1  of  2 
(Unfiltarad  Samplas) 


MW2 

01 

7-24-92 

MW3 

01 

7-24-92 

MW3 

02 

7-24-92 

MW2 

02 

9-10-92 

MW3 

03 

9-10-92 

Analyte 

Analyte  Concentrations  Detected  UigA.)  | 

Aluminum 

1.060 

5.370 

4.380 

4,950R 

13,400 

Antimony 

8.4UJ 

Arsenic 

4.7J 

Barium 

43.6UJ 

75.4UJ 

64.1UJ 

83.6 

122B 

Calcium 

46.700 

46.700 

43.100 

47,800 

49.100 

Chromium 

9.1  UJ 

13.8 

9.8UJ 

17.5 

23.5 

Copper 

19.5UJ 

25.3 

20.9UJ 

6.2J 

13.7B 

Iron 

1.240 

6.350 

4,890 

4,210 

12,800 

Lead 

3.3 

6.4 

Magnesium 

10.000 

11.800 

10.700 

11.100 

13.400 

Manganese 

44.4 

204 

173 

98.6 

218 

Potassium 

3.440UJ 

4.260UJ 

3,400UJ 

2,440J 

4,110UJ 

Sodium 

17,300J 

17,700J 

16,100J 

16,300 

16,800 

Vanadium 

14.9UJ 

22.6UJ 

18.4UJ 

20.0 

38.8UJ 

Zinc 

S23 

269 

248 

109J 

125J 

B  *  Not  dotectod  tubatantially  above  lava)  raportad  in  laboratory  or  field  blanka 

J  ■  Analyte  praaant.  Raportad  value  may  not  be  accurate  or  praciaa  or  may  be  aadmated  bacauaa  of  the 

praaatKa  of  intarfaranca 

R  Unraliabla  raaulta.  Analyte  may  or  may  not  be  praaant  in  sample 

LU  The  raportad  value  was  obtained  from  a  rasdirtg  that  was  less  than  the  CRDL  but  greater  than  or 

equal  to  the  Instrument  Detection  Limit 
MW  201  -  Monitoring  Well  Number  2,  1st  Sample 
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Table  3<4.  Inorganic  Analytas  Oateettd  in  Water  Sampiat 
Pag#  2  of  2 
(FItared  Samplas) 


MW2 

01 

7-24-82 

MW3 

01 

7-24-92 

MW3 

02 

7-24-92 

MW2 

02 

9-10-92 

MW3 

03 

9-10-92 

Analyte 

Analyte  Concentrations  Detected  (pg/L)  | 

Aluminum 

56.5J 

54.0J 

56.3 

117J 

345B 

Arsenic 

4.5J 

Barium 

17.6UJ 

33.1  UJ 

31.8UJ 

47.2 

43.3J 

Calcium 

44.400 

47,200 

45,500 

47,500 

50,400 

Chromium 

6.2UJ 

7.2J 

7.6J 

Copper 

7.9UJ 

5.3UJ 

6.8UJ 

7.9J 

5.6J 

Iron 

282B 

Lead 

Magnesium 

9,550 

10,700 

10,300 

10,100 

11,000 

Manganese 

23.3 

111 

106 

14.2 

58.8 

Potassium 

2,91  OUJ 

2,680UJ 

2,930UJ 

1,720J 

1.760J 

Sodium 

16,800 

17,900 

17,200J 

16,900 

17,400 

Vanadium 

13.3UJ 

8.8UJ 

9.5UJ 

11.1 

10.0J 

Zinc 

150 

55.4 

51.4 

42.4 

42.1 

B  •  Not  datoetod  aubatantiaHy  abova  lava)  raportad  in  laboratory  or  fiald  bianka 

J  Analyta  praaant.  Raportad  valua  ntay  not  ba  accurata  or  praeiaa  or  may  ba  aatimatad  bacauaa  of  tho 

proaaiKO  of  intarforonco 

R  UnraNabla  raaulta.  Analyta  may  or  may  not  bo  prosont  in  aampla 

UJ  Tho  raportad  valua  waa  obtainad  from  a  roading  that  was  lass  than  tho  CROL  but  graator  than  or 

oqual  to  tha  Instrumont  Datoction  Limit 
MW  201  •  Monitoring  Wail  Numbar  2,  1st  Sampla 
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Figure  3*3 
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EXPLANATION 
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Th«  Hthoiogic  chVKtarictics  of  tho  soils  found  25  to  30  ft  bgs  at  Sits  1  are  consistent  with  those  in 
the  monitoritHi  weN  borings:  mostly  medium-  to  coarse-grained  sands  mixed  with  gravels  (SP/GM) 
at  25  ft  bgs,  changing  to  silty  saiKis,  mixed  with  small  amounts  of  clay  (SM/SC)  at  30  to  35  ft  bgs. 
As  Figure  3*3  shows,  these  two  lithologic  units  ger^erally  represent  distinct  layers  correlatable 
across  the  station.  A  vary  dry  and  distinct  10-  to  20-foot-thick  gravel  layer  was  encountered  at 
approximately  195  ft  bgs  in  the  monitoring  well  borings.  From  approximately  215  ft  bgs  to  the 
waMT  table,  fine-grained  layers  had  a  high  moisture  content  and  coarser  material  had  a  moderate 
moisture  content.  The  interbedded  layers  of  gravelly  sands/gravei-sand-silt  mixtures  and  silty 
sands/sand  clay  mixtures  will  inhibit  or  retard  the  downward  percolation  of  fluids  to  the  water  tabto 
beneath  the  station. 

Static  water  levels  measured  in  the  monitoring  wells  on  July  21,  1992,  are  shown  in  Table  3-2. 

Only  one  round  of  water  level  measurements  was  made  because  of  limited  access  to  a  third  well. 
The  third  well  measured,  GE-MW4,  is  located  on  the  adjacent  General  Electric  facility  approximately 
439.0  ft  west  and  325.2  ft  south  of  MW2.  Based  on  these  data,  groundwater  at  the  station  is 
approximately  250  ft  bgs  and  flows  towards  the  soudi-southwest  IS  1 1  **  W)  with  a  gradient  of 
0.002  ft/ft:  Figure  3-5  shows  water  level  contours.  Data  from  the  General  Electric  facility  adjacent 
to  the  station  showed  hydraulic  conductivity  values  that  ranged  from  2.13  x  10  *  to  4.83  x  10** 
centimeters  per  second  (cm/sec)  (Dames  &  Moore,  1 990). 

3.4  BACKGROUND  SAMPUNG  RESULTS 

No  background  soil  samples  were  analyaed.  Background  groundwater  conditions  were  investigated 
by  installation  of  and  two  rounds  of  sampling  at  well  MW3  in  the  northeastern  corner  of  the  station. 
VOAs  detected  were  methylene  chloride  and  acetone,  which  were  also  detected  in  associated  field 
and  laboratory  blanks,  and  2  /ig/L  PCE.  Although  PCE  was  not  detected  in  the  well  downgradient  of 
Site  1,  it  was  detected  in  all  three  samples  (including  a  duplicate)  taken  from  the  background  well. 
The  concentrations  of  PCE  detected  were  below  the  CRQL  limit  but  above  the  quantification  limit  of 
the  instrument  used.  The  results  were  therefore  flagged  to  indicate  that  the  reported  value  is  not 
accurate  or  precise  (see  Appendix  G).  However,  the  results  were  comparable  to  the  1 .6  i/qIL 
concentration  reported  in  the  split  sample  taken  by  the  California  Regional  Water  Quality  Control 
Board  representative  during  the  first  round  of  sampling.  The  concentration  was  below  the  federal 
and  state  primary  drinking  water  standards  maximum  contaminant  level  of  5  //g/L. 
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EXPLANATION 
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Figure  3>5 
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Stmivoiatilt  analytM  d«t*cttd  at  low  concentrations  in  water  samples  were  dimethylphthalate, 
diathylphthalate,  di-n-^Kitylphthalate,  bis(2-ethylhexyUphthalate.  and  phenol,  which  were  also 
detected  in  the  associated  field  and  laboratory  blanks.  No  analytes  were  detected  above  the 
CRQLs.  Inorganic  analyte  concentrations  were  comparable  to  those  detected  in  the  downgradient 
well  MW2.  Detailed  laboratory  report  tables  and  data  validation  reports  are  presented  in 
Appendices  F  and  G. 
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4.0  SUMMARY  AND  CONCLUSIONS 


4.1  SUMMARY 

Th«  ESI  conducted  June  1  to  September  10,  1992,  by  The  Earth  Technology  Corporation  conaiated 
of  a  aoil  organic  vapor  aurvey  followed  by  the  inatallation  and  sampling  of  six  soil  btNings  using 
hoNow-stem  augers  and  two  monitoring  wells  using  a  dual-wall  air  percussion  drill  rig.  Soil  and 
watw  sampHng  objectives  were  to  confirm  the  presence  or  absence  of  contamination  at  Site  1  artd 
in  groundwater  ent^ng  the  installation  from  the  northeast.  The  borings  were  also  used  to 
characterize  the  geology  of  the  shallow  subsurface. 

The  soil  gas  survey  performed  by  Tracer  Research  Corporation  June  1  to  4,  1992  consisted  of 
sampling  and  analysis  of  soil  vapor  from  34  locations  using  probes  driven  approximately  5  ft  into 
the  ground.  Five  of  the  ten  target  analytes  were  detected  at  Site  1 .  TCA  and  PCE  were  detected  in 
nearly  all  of  the  samples  but  were  detected  at  approximately  equal  concentrations  in  ambient  air 
control  samples.  TCE  was  detected  at  0.0007  //g/L  in  two  samples,  and  toluene  and  total  volatile 
hydrocarbons  (TVHC)  were  detected  at  10  ;rg/L  in  one  sample. 

The  original  creek  bank  where  hazardous  materials  could  have  been  spilled  or  disposed  of  was 
interpreted  to  have  been  gently  sloping,  with  the  interface  between  natural  material  and  fill 
identified  at  approximately  1 8  to  25  ft  below  the  present  land  surface  in  soil  borings.  Vadose  zone 
soils  underlying  the  fill  were  found  to  consist  of  alternating  coarse-  and  fine-grained  layers,  which 
would  tend  to  retard  the  percolation  of  fluids  to  the  water  table.  Groundwater  under  the  station 
was  approximately  250  ft  bgs  with  a  gradient  of  0.002  ft/ft  S  1 1  **  W. 

No  organic  vapor  levels  exceeding  0.4  ppm  over  background  were  detected  during  headspace 
screening  of  soil  samples.  No  organic  analytes  were  detected  in  soil  samples  other  than  methylene 
chloride,  acetone,  and  phthalates,  which  were  also  detected  in  associated  field  and  laboratory 
blanks.  Organic  analytes  detected  in  water  samples  from  the  downgradient  monitoring  well  were 
limited  to  methylene  chloride  and  a  phthalate,  which  were  also  detected  in  associated  field  and 
laboratory  blanks.  The  background  well,  however,  contained  2  ^ug/L  of  PCE  during  both  sampling 
rounds. 


Installation  Restoration  Program 
Expanded  Site  Investigation  Report 


4-1 


4.2  CONCLUSIONS 


Th«  ESI  rMults  show  no  contamination  of  soil  or  groundwater  at  Site  1  and  PCE  contamination  at 
less  than  the  drinking  water  standard  maximum  contaminant  level  in  groundwater  upgradient  of  the 
she.  Therefore,  Site  1  is  not  considered  a  probable  source  of  contaminants  contributirtg  to  the 
regionai  groundwater  contamination  problem.  As  there  were  no  contaminants  wi^  levels  of 
concern,  there  is  no  need  for  a  preliminary  risk  evaluation. 

4.2.1  Data  Limitations 

Evaluation  of  the  significance  of  inorganic  analytical  results  for  soil  samples  was  not  possible 
because  comparable  background  levels  were  not  available. 

4.2.2  Recommendations  for  Future  Work 

No  further  action  is  recommended  at  Site  1 . 

4.2.3  Decision  Documents 

A  No  Further  Action  Decision  Document  should  be  developed  for  Site  1 . 
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SOIL  BORING  AND  MONITORING  WELL  LOGS 
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rxt  ttun  Ttent^togy 
Cttfpanimn 


Borehole  Log 


I  Pro|«ct  Numo«r  C  / 


Borehole  Location:  | 

Borehole  No.  S^  j 

j  Sheet  1  of  2. 

Dnlling  Agency:  Sa^^/tk  dr,llw  cj  l/\c 

Onller  (^cVtL^ 

Onlling  Equipment:  MtL>U  pj  ^ 

■  '■  —  — -  ^ 

Date  Started:  ^Zi'i’/Vz 

Total  _ 

Depth  (feet):  .»«>.  S 

Onlling  Method:  /(//<, k.  sA'"'  /sy^/z  /  i/>e.-.. 

Date  Finished:  (^/,^^cf2_ 

Depth  to 

Bedrock  (feet).  P/A 

Dnlling  Fluid 

Number  of  /i" 

Samples:  ^  ^*<1^ 

Depth  to 

Water  (feet):  P/A 

Completion  Information:  .  y  .  \ 

UtihiU  ^sxut4.i 

Borehole  . 

Diameter  (in):  ^ 

Elevation  GS 
and  Datum: 

Seif  ^  cctrtpkHcn 

Logged  by:  f^,  a/ 

^«)r>c  Pekako 

Sample  |  FMd  Artalysle  LOO 

Checked  by^^rj 

Date: 

Recoveiy 

ll 

_ 1 

FID  (ppm) 
SAB* 

Is 

0- 

Graphic 

uses  or 
Rock  Type 

»cX 

a^'4  j 

^/c 

SP 

LHhelogle  DMcriptlon 


R«fnar1cs 


IS  !o  _ ^ _ 

.  771*^ Crf-y  inC  I  SP  Stvurn  te  j4i/(oyyi<.U  bt^nn 

/  ^>oJcUcJ  -/ry,ecA  ^  S/V 

j  •  -  M,i.t.*J  u.->1f^  y.-*wc/s  -| 

;?  67  Sc/./trs]  ///A  \  ^0  SP  Z  ••  - 

3  S-  -  *2  «C‘  m  Vf  .5/°  - 


bS  ms  ^fA  Ofo 

I  ^  /C  74 

P  if.;  I?  752 //ic  /'M  yi; 

0  '  1*  //?>"  /V24 

1  /¥  </0 


SP 

5M 

S/H 

^'fsc 


ipr- 


itf/-  // 


^5  a  /<■-  /V  CJ/ 

1 7  ;v^,  "«  '  Tsc 

Cl  zy 

X®  ^  '''Z/4 

^3v  /jtti  pfA  ^yo.z, 

ii  S/e» 

^  '^ZA  o-v^c.i 

iyi-l  >^/A 

•30“^ — - - : - 

Key  *  S/8  >  Sample  reaping  i  oacxgrouno  reading; 


~  9,vu^n  /»  irytwn. 

-c/ovjy  s^u^cl^-,  A ‘^y 

-f*ajjL  lfVtr\A,-rt  -h^  _ 

^/'bxerr?  /  s  A  pvT^Ci^'^ 

-  Sc*^A6,  _  />e  ^/6 

~ PuU.  i.o^w  -rfe  ^nirt*rrt  f  sr^  — 

—ifn/la-w)  ^eTir'iy  y.  e*- ^  *-<l  /'t'fcwi.*  /O  y'/2.  l£/3 

ivif(>  t  t'V*^ 

-PceyC%/  -  _  i,  ,  J 

MfK'Ci  W/ C _ ^ 

NA  -  not  analyzed  =  A^*/"  4f^/,cotb/tz. 


rhm  It  r«civio4ooy 


Borehole  Log 

(Continuation  Shoot) 


Pro^  Name. 

Sru^Kurt  g  ^ _ 

Project  Number:  •iig*fo^Ot 

Borehole  Loctfion: 

■  I  - - - 

Borehole  -  . 

Number;  i  (>/ 

~"  '!  - - 

Samplo 


€f  -  is* 

•  J  s  s  o  >  « 

i  ^  1  i  -  J  ^ 

LhtMit  Ao»<L  L 


FloM  Anolyols  LOO 

I.  f.  u 
Q®  f 

il  £ 


/d 


E  ?W>•^^vs' a/;4  o 


Lithologic  Ooscriptlon 


Shoot  2,  of  Z 
Logged  by 

Oato:  6//y/yz 

Romarks 


5yf1  h  dtxrk-  -h  ^hr»*i*f  (fyxr^r\  — j 

~~'ffn>i  'ft  cc-cct^  ^/U '»)<;<■  w/Ay  — 

_  .  7,  5"  y£  *//«/  -  — 

5^  Wr,.  ,4^V<'y 

cy*  • 

h/.v« 


\  i>(£) 


*  S/B  ■  Samplo  reading  /  background  roading;  NA  ■  not  analyzed 
A-2 


Fwm  F  -009A 
»i.ei 


rn*  r«Ane<e9|r  ... 

Borehole  Log 


Pro|«ct  Nam#  ^  a)u  ihn'fu.m  ^  s  / 


Bor#hol#  Location:  I 


Onlling  Agency:  . 


Drilling  Equipment:  S  -  (of  4^ bit /« 


8or#hol#No.  S^.2 


j  Pro)#ct  Numo#r-  / 


Sh##t  1  of  2. 


Dnitor  Cfyjlu^ 


Data  Started:  i  Depth  (fe«t): 


Number  of  /T  Depth  to 

Samples:  3  Water  (feet): 


Completion  Information:  ,  ,  i  ..  /  Elevation 

^  /  /_  o*^th>.lt  tjtxur^tt  oiameter  (in):  and  Datum:  4|s 

5.7/  LoggMby:  1%liV  A/clutlta 


FleM  Analyste  LOO  Checked  by:^.  Date: 


Dnlling  Method  /i^z/nu  s/«z*h  Aa/ / 


Drilling  Fluid  Aicrtii 


Sample 


-  -1^  I..  I.. 

fo!:  UthologleOeeertptlon 

£  ffl  oc  *- 


Remarks 


O  3 


rmtyt*»0r 


Borehole  Log 

(Continuation  Shoot) 


proiaciNama:  6nt&al6  A^i6 

Project  Numbor: 

Borahola  Location:  3  1  fc  i 

Borahola  - 

Numbor;  S 

Shoot  -2.  of  2. 


Sampio 


FMd  Anaiyaia  LOO 


^  S. 

Iis  I  .  h  h  Is!  Lithologic  Ooaeiiptlon 

I  I  I  I  f 

•Sfflfi  iZ  CL  O^OC 


Lithologic  Ooaeiiptlon 


Romorka 


/»'/4 

%*'i-**‘  '‘/A  0.1/c.i. 

V3 


Crcct'VC  oj  ^6CL*\  ltd 

\  ^  to  v/l  «'/V 


^4"  ’  /rtve  /t>  -y  iL  <i  I  t/y/f/"  ^jV/<?«i'7  i/I 

n^ceft^  ^  A  /y 

'/ 


f.  <>  (3''  3^.. 


S/B  ■  Sampio  raading  /  background  loading;  NA  ■  not  analyzed 


Form  F  iOOM 

»'.ai 


nw  f Tttmcmgr 


WK  urnmnm*  Borehole  Log 

pToj«aNam«^4^^  ^  A^*4^JT,*c/  (/tuu<r'^  Sfvikffio  £s/ 
Borthoi*  Location:  ^  ,*  |  Borohota 

Drilling  Agancy:  /^c  _ Pnllar 

Ortlling  Equipmant:  /ii  ^  Data  Stai 

i - ^ - - 

Drilling  Mathod:  Data  Finn 

V  Numbar  c 

Drilling  Fluid  Samplas: 

Complation  Inforniation:  „  ,  Borahola 


Proiact  Numbar  9ZS%SCf 


Sampla 

I  ?  I 


Borahola  No. 

j  Shaat  1  of  ^ 

Dollar 

Data  Started;  i/fi /y  2. 

Total 

Depth  (teat):  ->V  ^ 

Data  Finished:  6//6/yz. 

Depth  to 

Bedrock  (feet): 

Numbar  of  7 

Samplas;  3  c^crir  AnuU 

Depth  to  , 

Water  (feet). 

Borahola  ^ 

Diamatar  (in);  \o 

Elevation 
and  Datum:  <Es 

Loggadby:  fl./J 

pit  I/a  A/chAko 

Chackadby^.^44^1^ 

Data;  7-3-92, 

I  I 

j  I 


i  IS  IM  i' 

P  iZ  0.  O  ^ 


Utholegle  Daaerlpllon 


Ramarfcs 


5  -  lt« 


C.S-  6*  -  .  ^  L ^  .w.— . 

/  jC  Si0icV*5  0,9/c,i^  lU^nct*-/ ^  ~  6/^ 

7S'  L-  4-  /nM  ~ 

I  pi^h*->  nt  _ 

«t< c<«M« n^<t< ' c* r  a*?  3cr^  •  «/  S’  .  __ 


•#»7.y'fl4S 


-  7.C-  s*”  ,  ,  ,.  .  <>*«/  ^ytif0,iii:\hkm\r»  ff^  4 

2  ^  ♦fc  Ai/A  </ 


lO^Xri 


\jW  tC 


SCfi.  tht 


j;ryt;  ivtii.  rlM'ox-  ri  •"  S^ecn  StrrtIuU  ^  /S' 

.  it*/*  H  iliUri,  •  j_ 

15-  y\,'.  fcvu*.  ra^Aon^tJ  tti  r^on,  ^cre  fe/f  fo  O-f  £</% 

—  A  I  :«»*»  H  MCf  I  ■  — 


jr04L<*4/''4  H**'  1 

4  L*rL  /a’,«fc-*3> 


<*r  wtcr>\ 


25  r! 


•n 

//3 

z^t 

yro 

— 

f!c 

/« 

6' 

is% 

/Sec 

a//A 

P.V/».y 

ir£- 

Ac 

f 

« 

't4*i 

t 

vrOI 

pU.  O^v 

4£4 

y  /® 

1 

S"/!^  pnu(.  />  4i-tiru»*i 
^C.  ~  ^ihf  ,  dou^t/y  /o  y/2 

~  (*j  yrnt-it* 

—  nut  fts.  ^ 


/<y»  /c  Y/t  i/(^ 


1  ifei-r'ir«  fxvT}  0 

.c 

c/<i//  Cei/fin  1 

^  otvt^ 

;p  ibncil. 

**ix  c  y 

J  $Wa«t^  f  I  ^  a  V  e  tf/ 

/t  Ac  sA»*«A -»,/ 
oAcvt 

sfeu^j  In 


Cor-  C.-009 
av9’ 


-30- 

Kay 


*  S/B  ■  Sampla  raading  /  background  raading; 


NA  -  not  analyzad 


Borehole  Log 

(Continuation  Shoot) 


Proioct  Namo;  ^  Q^J 

ifwLh^  6S/ 

Projoct  Numbor  re  / 

Borohoia  Location:  ^  1*4  C.  \ 

Borohoia  ^ -9 

Numbor:  * 

*  1  —  ■ 

Shoot  2^  ot  Z. 
Loggod  by:  ^  V 
Data;  fe/zt/*/  ^ 


Sampio 

^  ?  I  1  S' 

f"!  I  1  3  2 


Flow  Analyolo  LOO 


^UMDpIt  V 

fr>  4m 


lil 


lii  M  p  p  I  ii 


*7  ^  lui  Uic  A)/ A 
35^  S>-  (t 

(mtS63-c7  j^7  4;//^  C'‘{4.4 

i^oi 


Uthologle  Doscrlptlon 


Romaics 


W/y  c/oy^ 

_  /fc-W  ylU  Oi  tth^gi.  L^frmr*^ 

ic>^a  it/t4  _ 

.  cfa^tAJ  L*->'’ rti  ~  tU.i.-utv.'*- 

/CVD  iv  i\fiMll.r*JOt  altivh  Hi  —  icSfiuld 


nioi 

C-crw /■ 


yc  Jzy 


/•-w  ft  4K.t*.  Hj 


T-bQ)  3i.O  ' 


*  S/B  ■  Sampio  roading  /  background  raading;  NA  ■  not  analyzed 
A-6 


Form  F-1Q09A 
»1/91 


Borehole  Log 


Project  Nam#;  At^  AJukci^CL,!  Qyut^J  '. 

Borahola  Location;  ) 

Ofillina Agancy;  Inc  . 

Onlling  Equipmant;  ^  -  6/  /^ci^/Zg 

OnWing  Mamod;^//^o  s/e^/r/>// 

Onlling  Fluid  /dtnrOL 
Complation  information; 


j  Proiact  Numoar  ^2g9afC/ 


Sampla 


a 

1 

1 

1 

C'.s- 

/.> 

JS 

;f>- 

y 

/r 

z« 

*y 

5^- 

fc-r 

/7 

24 

2t. 

ft/: 

tS- 

/o 

/r 

7i 

y 

bc'Z' 

/O' 

//.> 

r?" 

/b 

za 

/z.f- 

/y 

'2 

yo 

«4 

FlaMAnalysia  LOO 

I.  I.  y  ^  I 

I  |S  gS  I 

H>  (Z  0.  o  ^  e 


BoranoiaNo.  y 

- r - 

Sh««t  1  of  ^ 

Onllar  ^^ /«^ 

Oat#  Startad;  fc//6/y2. 

Total  _ 

Oapth(faat);  3fo.^ 

Oata  Finahad;  t//^/yi 

Oaptn  to 

Badrock  (faat) 

Numbar  of  /</  dit;^:^cx 
Sampias.  ^  Uiaux  4tHiUu 

Oapth  to 

Watar(faat):  f^i/A 

Boraboia  . 

Olamatar  (in);  4? 

Elavation  ^0S’<87 

and  Oatum:  d  S 

Loggad  by;  fj 

F-cA'k  AlchaLO 

Cbacfcad  by:^ 

Oata;  “hi  2, 

Uthologle  Daacriptlon 


Ramarka 


W//I  C  /I  5^  -  ^  ^  <r/»  J  ^,y<r4s//*wte . 

-  /o  yje  s/t 

A^/4  0><i/c,t^  "/b  -  I 

— c-c/ I ,  -  rp 

.i  _ytt.**V  ■  (^  Tf- 

m  •^■V  g  ^  yc  ye//rwi . 

avxirUj  ..  w / , 

/'^/A  *-'*^A0>9  SA]  —I'int  y»  />vc<//v«M  urMhi-fJ  h>  / 

swi  /V  n^c.  ^ 

/JfA  ^f/^^-?birYUd  *4,</^dtJ 

<*«  c/<4y  c«Tf^/l '  <r/j^ 

trtihrrin  — 

d/A  _>ftnv^*Jids  lfrvv>/Yi  cfiM*^  ~  -// 

Vi/fy  sn^giA  .  4Ue/. 

^  Smthti/t  t>l^***n  ^*l  'ti  S  _ 


"f  m  <»-yAy  toy/i  ^-/(^ 

>1  ^0  —  <m-vtoo  V»//y,  ertvy-*^  ^  ’* 

^  B/.i”  ^  S^%l^  ^/A  y  —  ^trtrrUj  tb 

2y"  ^'^-V  5^  A.  c^  iOAn<A_ 

_4MK€.J  v>nff,  t****ii.t  Ui»*AtH7/-  /C  vn 
JC--  ;/  y  */^  m^A>AttU  /p^uithA 

">  ax  Kni^  ^•■ye.y  s/l1~A.<.  U 

^  tidtyty  . 

_  frf/Ay  .  t'<*y  «»«>»,  MO  ^  ^  c/«»«r. /<■  i3 


'7  it, 

S  f/.i- ^  p;j/iie  aW  0'**/e.4 
^  ?u' Af/4  p.y^  V 

^  fi/ 


II;-  %  H/c.y 


*  S/B  ■  Sampla  raading  /  background  raading;  NA  ■  not  analyzad  A//^  -/v'>/'  A^htxiyTZ 


Parm  P.<00« 
l'/^.  »1/91 


nm  tutn  Ttiffotogf 


Borehole  Log 

(CoiMlnuatlon  Shaat) 


Profcl  Nama Cuo^'i 
%hnK»r>  f  5/ 

Projact  Numbar:  To  1 

Borabof  Location;  ^  | 

'■'I 

Borsbof 

Numbar: 

f  - - - - - L 

S^••t  2  of  2 
loggodby: 

Oaf. 


C/t€^t 


I  Sawpla 

ifU_  ll  I, 

■sill  ill? 

liil  1:1 


FfM  Analysis  LOO 


2  .  s  2  I 

•=  S  I  I  u.  ■  a. 


^  \HcLny 

fc"  1 


-  7*- 


MM  f-%. 


>'  L;  *«  m  [■'■Vo. 

*fo  1  ! 


€. 

J  (A 

<^5  O  , 


LHhologle  Oascriptlon 


Ramarlca 


ylj/  >< 

't;.  to  Y/Z  v/v 

-  t:^  0*  ?^,.s: '  - 


S/B  ■  Sampf  rsading  /  background  psai^;  NA  «  no<  analyzsd 


Forni  F-1009A 
»1/91 


^  racMMWfr 


Borehole  Log 


Protect  4^  4  fctA*-"**,/  ^U4Wc/  S/r^-W  ^S/ 


Borttiolo  Location:  3*^^  ^  j 


OritMng  Agoncy:  ^ilhnoj  Iac 


Onlling  Equipment:  ^~Cff  Mcifili.  (Zl 


Pro|«ct  NumOer:  sy  z  i^Vc  Tc  / 


Shoot  1  of  ^ 


Boroholo  No. 


Onllor  Oc/ccr- 


Oatostartoo:  C/U/i^z  I  oSS'h  (foot):  3^.^ 


Drilling  Method.  f^iilnKi  Oof*  Pinishod.  2.  1  3Adrock  (foot) 


Number  of  /S'  Ae«</yj«A*^j  Depth  to 
Samples:  Water  (foot): 


Corrpletion  Information:  «  >  ;  i.\J  ®®^*'®**  /  Elevation 

^  /  f  Diameter  (in):  ^  and  Datum:  <JS 


Dolling  Fluid 


Sen/  it, 


Sample 


ti  1 1 1  h  iff 

zSajfHu.  0.  o  “5 


^  ^  c^-xnpfi  j  Logged  by:  P.  Ai 


FleMAnalysla  LOO 


LHholegie  Oeoerlptlon 


Remarlio 


nw  C«ti>  Tt€M>«mg9 


Borehole  Log 

(ContifUMtlon  Sh«M) 


Project  Name:  ^  aL  A**«  *^/ 

£^/ _ 

Proiect  Number:  ^  £  S*^c  TO  / 

Borehole  Location:  ^  | 

Borehole  c  a.  cr 

Number:  >o  ^ 

“  r  - - — 

ifWl 


V*M»p/4.i  jvy 
Uliim 


FMd  Analysis  LOG 

■‘"I  I  I ' '  ■■"■'■  f  ' ' 

I-  i-  n 

I  Is  Is  flii 


Lithologic  Ooseriptton 


Shoot  2  of  2. 
Loggodby 

Oato:  C,//kJ^JL 

RomarVs 


NfA 

WL  ^ 

a!/ A  C.Z/Q.2, 


C/«ly«y  '  /ervA-  tp  — 

- h  cj  Hj  , 

J*-  powty  y.  h*  »  <  b  vt  //y  iccnet*_ 


~  /etic  Pi^U  4 

i  -  *y 

'  ►-  ,\i, 


/C  V/2  t/t 

-  y/2  i/u 

fo  v/Z  r/4 


A  £>(^  ^ 


*  S/B  ■  Samplo  reading  /  background  raading;  NA  ■  not  analyzed 
A-10 


Form  F  -008A 
»i/91 


cmmnmm  Borehol«  Log 

Q^CK^ci  <^to^lncn  ^sV  Pryj^y^rt^r.  ijZHH  c  ^  c  > 

Soraltol*  Loctflon;  S/Vc  I  BonholtNo.  SGcG  ^ 

DfMlngAg»ncy:  /  K  ^///.>.  ^  ,  /wc  4^4? 

Doling  Equipimnt:  i!t  -  b  /  /<>  ^ _ Dat»  Starfd:  C-// y/^jz.  SSh  (f— t):  ^ 

Doling  Mihod:  Pit«Finith»d:  6/7/v^  Bl5^(t,«);  AJ/A 

_  __  Number  of  /,>  Depth  to 

Doling  Fluid  /\jc^ii.  Senniee;  /^; ’  Weierlfeet);  -^/A 


Completion  Information: 


U/iC-ri  Alt.. 


5V3r6 

Sheet  1  of  ^ 

DtWer  Qc/cu^ 

Date  Started:  (c/t  7/^)1. 

Total  0,  c 

Depth  (feet): 

OataFinehed;  6/yy^ 

Depth  to 

Bedrock  (feet);  ^/A 

Number  of  /,/  cjio-'i^ 
Samplae:  / • 

Depth  to 

Water  (feet);  WA 

Hnfhnla 

DQfWllW  y* 

DIamaiar  On);  6? 

Elevation  S^3.67 
and  Datum:  S 

Logged  by:  /W 

Felix  AJc^Ucik.6 

Checked  by;£J.,^W<L 

Data: 

I'' 


Ills  s 


ts- 

/■s' 

Jt 

»/ 

re 

■  i '' 

y.'/i 

At/A 

cyc.i 

1  c 

,r  2 

•7 

cM^h  ) 

ft 

^  ; 

■■  «e*/»: 

’A. 

s'- 

6.5' 

V£ 

2C% 

A//) 

t  .i//  ^ 

/.?- 

t'' 

i/ 

J/ 

u>% 

A/A 

C.^Ci 

7 

><t 

't  ' 

i.  •  / 

'  H 

y.' 

^/A 

^Vc.^ 

/i>- 

''V/ 

/If 

JC 

til. 

car 

K/A 

c-Vc.z 

/»■- 

rt,<r 

7' 

%% 

C/5- 

»/A 

Ci/C.L 

/7o~ 

/y 

/O 

(iC^o 

«2(; 

aJ/A 

2c  - 

2/.V 

27 

?£• 

<22 

y>l 

aJ/A 

ri.>- 

-•/ 

re 

VO 

>» 

n 

fe-rf 

a/A 

0-/c., 

2»'- 
24,.  ? 

t-r 

i'>t 

«-y2 

a’/A 

C'>/o./ 

.C/>- 

Vf  1 
7r 

7>1& 

i*S<f 

A/A 

UHieleglc  Deecrlptien 


^  y. - , 

Ar^.i  //!»*" -I  <<>/«^ 


ht  —  m.,ieu>itH*icl , 

y  >*/r  ' 

“ ^crrL  tj.'XKdi.J  /t>_ 

“CbU^iK.  tJ  c.^ /O' 

— ^  t//' c0kit/«,}  tvA  “  /<; 

~  Put /t  :  C'yAf"  y  <v/<h*;i4  c*07 

^  ^  rliif,  >t  tnuvrtj 

S^J  .9 '‘*-'4/  yiu  /ey<e  ^  ,, , '  ^ 

S/H  J.iifhf-  o/i^/l.  A»*vc  A>.*itIV40«  Mf*>/  /»..:7i  I 

>y  CCS-- A^//  A 

S/^  -C'J  ///  c/>»c  "Ant,  _  /  I 

il/h^  -muJU-  i/itfhl~ ^  ^ 

S/'//  c/'<'t  »\y\j  —  fh<th 

“)^«in*.ci  'ill^  •vc^t.l’t  _  ■^- y  ^ /2. 


^iC^rX  y'vurticl  i^Ci^  6  ^  —  /i; 

^  if<//ui^itA  <i4l‘--r_  ^'d  -It  p" 

fj  /^//f  -  »/  ~  ,«/7. 

r  ..--rt  f./U. 

-  Vit  *  ..  p  ^  -  r  ‘<  If  j-A 

75^  A^/A  ^  />/*//«  .# 

*S/B>  Semple  reading /background  feeding:  NA  ■  not  analyzed  < cu./^ 


nmtmtnri 


Bor«hol«  Log 

(Condnuallon  ShMt) 


Proiaci  Nama;  1  /hr  A/i/  ^ 

s/u/to^  SS/ 

ProjaetNurnbar  1 

Borakola  Location:  Si'-fc  ( 

BontKA*  C  r  /  / 

Nurnbar  Cr‘ 

Sampto _ Wald  Analyla  LOO 


Hi 


/2 


I  ® 

I  I 


I  |s  |s 


Utholeglc  Oaaeilptlen 


Shaai  2  o»  ^ 
Logoadby:  r  /y, 

Oaia:  C-Z'^/^z. 


Ramarks 


» 

1,  V 

/  i 

'Y 

■>^7. 

'1  fca'-* 

-  w 

/ 

JV 

/u 

//  -c 

A./4 

^  “Vc.  ^ 

s/lf 

<•'- 

*  W 

7S7^ 

•y./r 

^•4^.  z 

SW7 

-  A  .  // 


r  (o  36.^ 


■»  '  .  -t*  WC 

V  .  c  y  K»-i.  >«,..»-■«  . 

■'T' 

t.t»  i  c-< — d  i 
a  l„ 


MlU/j-tet;  /f 


*S/B«Sainplaraadlng/ background laadkig;  NA > noi analyzad  /J/A '.  Nef 
A-12  ' 


»i/ti 


rhm  r,cni*e>agf  ... 

Borehole  Log 


Pro\»aHitv»  Q/fta^u.  C^o^J  r/c4  Ac-rj  f  s/  Pr0|«ct  Numt>*r  ^2^90^0  / 


Sh€«t  1  o(  ^ 


Onlling  Agency  ^  A,c.  '  /  /  -  /  *  /  - 


Drilhng  Eauipment:  7  * 


- -  , 
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1.0  14«THCX)MBAT  COMMUNICATION  SQUADRON  INVESTIGATION 

Tracer  Research  Corporarion  (Tracer  Research)  performed  a  shallow  soil  gas 
investigation  at  the  148th  Combat  Communication  Squadron.  California  Air  National  Guard 
(ANG),  Ontario,  California.  The  investigation  was  conducted  June  1  through  4,  1992,  for 
The  Earth  Technology  Corporation. 

1.1  Objective 

The  purpose  of  the  investigation  was  to  evaluate  and  delineate  the  extent  of 
possible  soil  and  groundwater  contamination  by  screening  shallow  soil  gas  for  the  presence 
of  volatile  organic  chemicals  (VOCs).  Soil  gas  samples  were  collected  and  analyzed  for  the 
following  halocarbons  and  hydrocarbons. 

1.1.1- trichloroethane  (TCA) 
trichloroethene  (TCE) 
tetrachloroethene  (PCE) 

1.1- dichloroethene  (1,1-DCE) 

trans- 1 ,2-dichloroethene  (trans- 1 ,2-DCE) 
benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX) 
total  volatile  hydrocarbons  (TVHC) 

1.2  Overview  of  Results 

For  this  investigation,  34  soil  gas  samples  were  collected  at  depths  of  4  to  6  feet 
below  grade  from  34  locations.  TCA  and  PCE  were  detected  throughout  the  site  in 
concentrations  ranging  from  0.002  to  0.05  micrograms  per  liter  (ug/L).  The  detected 
concentrations  of  TCA  and  PCE  were  approximately  equal  to  the  concentrations  of  TCA 
and  PCE  detected  in  the  ambient  air  samples  collected  during  the  course  of  the  investigation. 

No  benzene,  ethylbenzene,  xylenes,  1,1-DCE,  nor  trans- 1,2-DCE  were  detected  in 
the  samples.  Toluene  was  detected  in  one  sample  at  a  concentration  of  10  micrograms  per 
liter  (ug/L).  TVHC  was  detected  in  8  of  the  samples  in  concentrations  from  0.09  to  10  ug/L. 


June  19.  1992 


Pate  I 


D-3 


Tracer  n«Mareh  Corporacion 


2.0  SITE  DESCRIPnON 

The  site  consists  of  fill  material  to  10  to  15  feet  below  grade.  According  to  The 
Earth  Technology  Corporation,  the  depth  to  groundwater  is  approximately  250  feet  below 
grade.  The  direction  of  groundwater  flow  is  to  the  south-southwest. 

3.0  SAMPLING  PARAMETERS 

Soil  gas  sampling  probes  consisted  of  7-foot  lengths  of  3/4-inch  diameter  hollow 
steel  pipe.  The  probes  were  fitted  with  detachable  drive  tips  and  advanced  to  depths  of  4  to 
6  feet  below  ground  surface  (bgs).  In  some  areas,  the  installation  of  probes  was  difficult  due 
to  the  nature  of  the  backfill.  All  of  the  probes  were  hydraulically  or  pneumatically  pounded 
to  the  desired  depths. 

The  aboveground  end  of  each  probe  was  fitted  with  an  aluminum  reducer 
(manifold)  and  a  length  of  polyethylene  tubing  leading  to  a  vacuum  pump.  Soil  gas  was 
pulled  by  the  vacuum  pump  into  the  probe.  Samples  were  collected  in  a  glass  syringe  by 
inserting  a  syringe  needle  through  a  silicone  rubber  segment  in  the  evacuation  line  and  down 
into  the  steel  probe.  The  vacuum  was  monitored  by  a  vacuum  gauge  to  ensure  an  adequate 
gas  flow  from  the  vadose  zone  was  maintained. 

The  volume  of  air  within  the  probe  was  purged  by  evacuating  2  to  5  probe  volumes 
of  gas.  The  evacuation  time  in  minutes  versus  the  vacuum  in  inches  of  mercury  (Hg)  was 
used  to  calculate  the  necessary  evacuation  time.  The  vacuum  in  inches  Hg  was  recorded  at 
each  sampling  location. 

Sample  probe  vacuums  ranged  from  2  to  13  inches  Hg.  The  vacuum  capacity  of 
the  pump  was  approximately  25  inches  Hg. 

4.0  ANALYTICAL  PARAMETERS 

During  this  investigation,  2  to  10  milliliters  (mL)  of  soil  gas  were  collected  for  each 
sample  and  immediately  analyzed  in  the  Tracer  Research  analytical  van.  Subsamples 
(replicates)  from  these  samples  were  injected  into  the  gas  chromatograph  (GC)  in  volumes 
of  500  microliters  (uL)  for  detection  on  the  FID.  For  detection  on  the  ECD,  subsamples 
were  injected  into  the  GC  in  volumes  ranging  from  500  to  1,000  uL. 
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4.1  Analyte  Qass 

The  soil  gas  samples  were  analyzed  for  the  following  analyte  classes  and 
compounds: 


Analyte  Class:  Aromatic  and  Aliphatic  Hydrocartwns 
benzene,  toluene,  ethylbenzene,  xylenes  (BTEX) 
total  volatile  hydrocarbons  (TVHC) 

Analyte  Class:  Halocarbon 

1.1,1-trichloroethane  (TCA) 
trichlorethene  (TCE) 
tetrachloroethene  (PCE) 

1 , 1  -dichloroethene  (1.1  -DCE) 
trans-l,2-dichloroethene  (trans-l.2*DCE) 

4.2  Chromatographic  System 

A  Hewlett  Packard  5890  Series  II  gas  chromatograph,  equipped  with  an  electron 
capture  detector  (ECD),  a  flame  ionization  detector  (FID),  and  two  computing  integrators, 
was  used  for  the  soil  gas  analyses.  Halocarbons  were  separated  in  the  GC  on  a  6  foot  by  1/8 
inch  outer  diameter  (OD)  packed  analytical  column  (1%  SPIOOO  stationary  phase  bonded  to 
60/80  mesh  Carbopack  B  support).  Hydrocarbons  were  separated  on  a  6  foot  by  1/8  inch 
OD  analytical  column  packed  with  10%  OVIOI  stationary  phase  bonded  to  80/100  mesh 
Chromosorb  W  support  The  GC  was  temperature  programmable  and  nitrogen  was  used  as 
the  carrier  gas. 

The  instrument  calibrations  were  checked  periodically  throughout  each  day  to 
monitor  the  response  factor  and  retention  dme.  The  following  paragraphs  explain  the  GC, 
ECD,  and  FID  processes. 

GC  Process 

The  soil  gas  vapor  is  injected  into  the  GC  where  it  is  swept  through  the  analytical 
column  by  the  carrier  gas.  The  detector  senses  the  presence  of  a  component  different  from 
the  carrier  gas  and  converts  that  information  to  an  electrical  signal.  The  components  of  the 
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sample  pass  through  the  column  at  different  rates,  according  to  their  individual  properties, 
and  are  detected  by  the  detector.  Compounds  arc  identified  by  the  time  it  takes  them  to  pass 
through  the  column  (retention  time). 

ECD  Process 

The  ECD  captures  low  energy  thermal  electrons  that  have  been  ionized  by  beta 
particles.  The  flow  of  these  captured  electrons  into  an  electrode  produces  a  small  current, 
which  is  collected  and  measured.  When  the  halogen  atoms  (halocarbons)  are  introduced 
into  the  detector,  electrons  that  would  otherwise  be  collected  at  the  electrode  are  captured  by 
the  sample,  resulting  in  decreased  current.  The  current  causes  the  computing  integrator  to 
record  a  peak  on  a  chromatogram.  The  area  of  the  peak  is  compared  to  the  peak  generated 
by  a  known  standard  to  determine  the  concentration  of  the  analyte. 

FID  Process 

The  FID  utilizes  a  flame  produced  by  the  combustion  of  hydrogen  and  air.  When  a 
component,  which  has  been  separated  on  the  GC  analytical  column,  is  introduced  into  the 
flame,  a  large  increase  in  ions  occurs.  A  collector  with  a  polarizing  voltage  is  applied  near 
the  flame  and  the  ions  are  attracted  and  produce  a  current,  which  is  proportional  to  the 
amount  of  the  sample  compound  in  the  flame.  The  electrical  current  causes  the  computing 
integrator  to  record  a  peak  on  a  chromatograia  By  measuring  the  area  of  the  peak  and 
comparing  that  area  to  the  integrator  response  of  a  known  aqueous  standard,  the 
concentration  of  the  analyte  in  the  sample  is  determined. 

4.3  Analyses 

The  detection  limits  for  target  compounds  depend  on  the  sensitivity  of  the  detector 
to  the  individual  compound  as  well  as  the  volume  of  the  injection.  The  detection  limits  of 
the  target  compounds  were  calculated  from  the  response  factor,  the  sample  size,  and  the 
calculated  minimum  peak  size  (area)  observed  under  the  conditions  of  the  analyses.  If  any 
compound  was  not  detected  in  an  analysis,  the  detection  limit  is  given  as  a  "less  chan "  value, 
e.g.,  <0.1  ug/L.  The  approximate  detection  limits  for  the  target  compounds  are  presented  in 
the  table  on  the  following  page.  ■ 
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Table  1.  Detection  Limits  for  Soil  Gas  Compounds 


Compound 

Detection  Limits  (ug/L) 

Benzene 

0.02 

Toluene 

0.04 

Ethylbenzene 

0.07 

Xylenes 

0.09 

Total  volatile  hydrocarbons 

0.08 

1 

1,1.1-trichloroethane 

0.0007 

Trichlorethene 

0.0002 

Tctrachloroethene 

0.0002 

1,1-dichloroethene 

0.01 

Trans- 1 ,2-dichloroethene 

0.03 

5.0  VARIANCES  FROM  TRACER’S  QA  PROGRAM 

Three  different  concentrations  of  standards  for  each  target  analyte  were  analyzed 
for  the  initial  calibration  of  the  GC,  ECD  and  FID.  These  three-point  calibrations  were 
performed  to  make  sure  analyses  for  the  target  compounds  were  within  the  linear  range  of 
the  analytical  equipment 


The  standards  for  the  three-point  calibrations  were  made  from  National  Institute  of 
Sciences  and  Technology  (NIST)  traceable  standards  and  reagent  blanked  solvents.  The 
data  from  the  three-point  calibrations  are  included  in  Appendix  B. 

6.0  QUALITY  ASSURANCE  AND  QUALITY  CONTROL 

Tracer  Research’s  Quality  Assurance  (QA)  and  Quality  Control  (QC)  program  was 
followed  to  maintain  data  that  was  reproducible  through  the  invesdgation.  An  overview 
presenting  the  significant  aspects  of  this  program  is  presented  below. 

Soil  Gas  Sampling  Quality  Assurance 

To  ensure  consistent  collection  of  soil  gas  samples,  the  following  procedures  are 
performed; 

•  Sampling  Manifolds 

Tracer  Research’s  custom  designed  sampling  manifold  connects  the  sample  probe 
to  the  vacuum  line  and  pump.  The  manifold  is  designed  to  eliminate  sample  exposure  to  the 
polymeric  (plastic)  materials  that  connect  the  probe  to  the  vacuum  pump. 

The  sampling  manifold  is  attached  to  the  end  of  the  probe,  forming  an  air  tight 
union  between  the  probe  and  the  silicone  tubing  septum.  The  septum  connects  the  manifold 
to  the  pump  vacuum  line  and  permits  syringe  sampling. 

This  sampling  system  allows  the  sample  to  be  taken  upstream  of  the  sampling 
pump,  manifold,  and  septum.  Since  cross  contamination  of  sampling  equipment  can  be  a 
major  problem.  Tracer  Research  replaces  the  materials  (probe  and  syringe),  between 
sampling  points,  that  contact  the  soil  gas  before  or  during  sampling. 

-Sampling  Probes 

Steel  probes  are  used  only  once  each  day.  To  eliminate  the  possibility  of  cross 
contamination,  they  are  washed  with  high  pressure  soap  and  hot  water  spray,  or 
steam-cleaned.  Enough  sampling  probes  are  carried  on  each  van  to  avoid  the  need  to  re-use 
any  during  the  day. 

-Glass  Syringes 

Glass  syringes  are  used  for  only  one  sample  a  day  and  are  washed  and  baked  out  at 
night.  If  they  must  be  used  twice,  they  arc  purged  with  carrier  gas  (nitrogen)  and  baked  out 
between  probe  samplings. 
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-Sampling  Efficiency 

Soil  gas  pumping  is  monitored  by  a  vacuum  gauge  to  ensure  that  an  adequate  flow 
of  gas  from  the  soil  is  maintained.  A  reliable  gas  sample  can  be  obtained  if  the  sample 
vacuum  gauge  reading  is  at  least  2  inches  Hg  less  than  the  maximum  measured  vacuum  of 
the  vacuum  pump. 

Analytical  Quality  Assurance  Samples 

Quality  assurance  samples  are  performed  at  the  below  listed,  or  greater, 
frequencies.  The  frequency  depends  on  the  number  of  soil  gas  samples  analyzed  and  the 
length  of  time  of  the  survey: 


Table  2.  Quality  Assurance  Samples 


Sample  type 

Frequency 

Ambient  Air  Samples 

2  per  day  or  per  site 

Analytical  Method  Blanks 

5%  ( 1  per  20  samples  or  1  a  day) 

Continuing  Calibration  Check 

20%  ( 1  every  5  samples) 

Field  System  Blank 

10%  ( 1  every  10  samples  or  1  a  day) 

Reagent  Blank 

1  per  set  of  working  standards 

Replicate  Samples 

10  %  of  all  soil  gas  samples 

The  ambient  air  samples  are  obtained  on  site  by  sampling  the  air  immediately 
outside  the  mobile  analytical  van  and  directly  injecting  it  into  the  GC.  Analytical  method 
blanks  are  taken  to  demonstrate  that  the  analytical  instrumentation  is  not  contaminated. 
These  are  performed  by  injecting  carrier  gas  (nitrogen)  into  the  GC  with  the  sampling 
syringe.  Subsampling  syringes  are  also  checked  in  this  fashion. 
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The  injector  port  septa  through  which  soil  gas  samples  are  injected  into  the  GC  are 
replaced  daily  to  prevent  possible  gas  leaks  from  the  chromatographic  column.  All 
sampling  and  subsampling  syringes  are  decontaminated  after  use  and  are  not  used  again 
until  they  have  been  decontaminated  by  washing  in  anionic  detergent  and  baking  at  90^C. 

Field  system  blanks  are  analyzed  to  check  for  contamination  of  the  sampling 
apparatus,  e.g..  probe  and  sampling  syringe.  A  sample  is  collected  using  standard  soil  gas 
sampling  procedures,  but  without  putting  the  probe  into  the  ground.  The  results  are 
compared  to  those  obtained  from  a  concurrently  sampled  ambient  air  analysis. 

If  the  blanks  detect  compounds  of  interest  at  concentrations  that  indicate  equipment 
contamination  or  concentrations  that  exceed  normal  background  levels  (ambient  air 
analysis),  corrective  acdons  are  performed.  If  the  problem  cannot  be  corrected,  an 
out-of-control  event  is  documented  and  reported. 

A  reagent  blank  is  perforned  to  ensure  the  solvent  used  to  dilute  the  stock 
standards  is  not  contaminated.  Analytical  instruments  are  calibrated  daily  using  fresh 
working  standards  made  from  National  Insdtute  of  Sciences  and  Technology  traceable 
standards  and  reagent  blanked  solvents. 

Quantitative  precision  is  assured  by  replicadng  analysis  of  10  percent  of  the  soil 
gas  samples.  Replicate  analyses  are  performed  by  subsampling  vapors  from  the  original 
sampling  syringe. 

7.0  RESULTS 

The  analydcal  results  d’om  this  soil  gas  invesdgadon  are  condensed  in  Appendix  A. 
The  data  are  presented  by  locadon  and  by  analyte  concentradon.  When  the  compound  was 
not  detected,  the  detecdon  limit  is  presented  as  a  "less  than"  value,  e.g.,  <0.01  ug/L. 

Soil  gas  samples  are  idendfied  by  sample  locadon  and  sampling  depth.  For 
example,  SG-1-5'  represents  soil  gas  sample  number  one,  collected  at  a  depth  of  5  feet 
below  the  ground  surface.  A  summary  of  the  soil  gas  invesdgadon  is  presented  in  a  table 
on  the  following  page. 
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Table  3.  Soil  Gas  Sample  Sunimaiy 


Compound 

#  of  samples  in 
which  command 
was  detected 

Low 

cone. 

ug/L 

High 

cone. 

ug/L 

Sample(s) 

with 

high  cone. 

Benzene 

0 

NA 

NA 

NA 

Toluene 

1 

NA 

10 

SG-1 

Ethylbenzene 

0 

NA 

NA 

NA 

Total  xylenes 

0 

NA 

NA 

NA 

TVHC 

8 

0.09 

10 

SG-1 

TCA 

34 

0.002 

0.02 

SG-2 

TCE 

'j 

NA 

0.0007 

SG-19 

SG-20 

PCE 

33 

0.002 

0.05 

SG-31 

1,1 -DCE 

0 

NA 

NA 

NA 

Trans- 1,2-DCE 

0 

NA 

NA 

NA 

NA  =  Not  Applicable 

TCA  was  detected  in  all  34  samples  collected  at  the  site.  The  concentrations 
detected  were  approximately  equal  to  the  concentrations  of  TCA  detected  in  air  samples 
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collected  during  the  course  of  the  investigation.  TCA  was  detected  in  five  of  seven 
ambient  air  samples  collected,  with  concentrations  ranging  from  0.003  to  0.03  ug/L 
PCE  was  detected  in  33  of  34  samples.  PCE  was  also  approximately  equal  to 
concentrations  detected  in  the  air  on  site.  PCE  was  detected  in  four  of  seven  ambient  air 
samples  in  concentrations  ranging  from  0.001  to  0.01  ug/L. 

No  benzene,  ethylbenzene,  or  xylenes  were  found  on  site.  Toluene  was  detected  in 
one  sample  (SG-l>at  a  concentration  of  10  ug/L.  TVHC  was  found  in  8  samples  ranging 
in  concentrations  from  0.09  to  10  ug/L. 
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APPENDIX  B  Three-point  Calibration  Dam 


^■e«r  HsMareH  Corporation 


‘  REGRESSION  ANALYSIS  FOR:  Benzene,  Toluene,  Ethyl  Benzene,  Xylenes,  TVHC 


Client:  Earth  Technology 
Location:  Ontario,  Gdifomia 


Benzene 

CONC 

Benzene 

AREA 

Toluene 

CONC 

Toluene 

AREA 

Ethyl 

Benzene 

CONC 

Ethyl 

Benzene 

AREA 

500 

442713 

500 

425652 

500 

425882 

1000 

759734 

1000 

747256 

1000 

809364 

2000 

1373362 

2000 

1339713 

2000 

1026010 

Xylenes 

:ONC 

Xylenes 

AREA 

TVHC 

CONC 

TVHC 

AREA 

500 

404808 

500 

424763 

1000 

816713 

1000 

783266 

2000 

2180706 

2000 

1479947 

Regression  Output: 

Constant 

StdErrofYEst 

R  Squared 

No.  of  Observations 

Degrees  of  Freedom 

X  Coefficient(s)  619.4606 
Std  Err  of  Coef.  5.051155 

R  -  0.999967 


Regression  Output:  TOLUENE 


Constant  129423J 

Std  Err  of  Y  Est  13563.78 

R  Squared  0.999572 

No.  of  Observations  3 

Degrees  of  Freedom  1 
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BENZENE 

135899 

5455.871 

0.999934 

3 

1 


TV*«e«r  IVaMareH  Corporaclon 


X  G}effident(s)  606.9573 

Std  Err  of  Coef.  1155762 

R  -  0.999786 


Regression  Output: 

Constant 

Std  Err  of  Y  Est 

R  Squared 

No.  of  Observations 

Degrees  of  Freedom 

XCoefficient(s)  373.8797 

Std  Err  of  Coef.  136.1684 

R  =  0.939622 


Regression  Output: 

Constant 

Std  Err  of  Y  Est 

R  Squared 

No.  of  Observations 

Degrees  of  Freedom 

X  Coefflcient(s)  1209.655 

Std  Err  of  Coef.  133.6606 

R  =  0.993951 


R^ression  Output: 

Constant 

StdErrofYEst 

R  Squared 

No.  of  Observations 

Degrees  of  Freedom 


ETHYL 

BENZENE 

317559 

147078.7 

0.88289 

3 

1 


XYLENES 

-277189 

144370 

0.987938 

3 

1 


TVHC 

764215 

5431085 

0.999949 

3 

1 


X  Coefficient(s)  7014881 

Std  Err  of  Coef.  5.029133 

R  =  0.999974 
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TV‘ae«r  Rmmmmrch  Corporacien 

•  REGRESSION  ANALYSIS  FOR:  1,1  DCE,  Trans  U-DCE,  TCA,  TCE,  PCE 


Client:  Earth  Technology 
Location:  Ontario,  California 


.,1DCE 

CONC 

1,1  DCE 
AREA 

Trans 
1,2  DCE 
CONC 

Trans 
1,2  DCE 
AREA 

TCA 

CONC 

TCA 

AREA 

200 

3345389 

200 

727981 

2.5 

221019 

400 

6322266 

400 

1437093 

5 

638121 

800 

12582328 

800 

2928048 

10 

1606320 

TCE 

:0NC 

TCE 

AREA 

PCE 

CONC 

PCE 

AREA 

5 

314268 

2.5 

714831 

10 

1371266 

5 

1548288 

20 

3632726 

10 

3929610 

Regression  Output: 

Constant 

StdErrofYEst 


RSqtiared 
No.  of  Observations 
Degrees  of  Freedom 
X  Coefficient(s) 

Std  Err  of  Coef. 

R  =  0.999925 


1,1  DCE 
215358 
81864.26 
0.999849 
3 
1 

15431.36 

189.4789 


Regression  Output: 

Constant 
StdErrofYEst 
R  Squared 
No.  of  Observations 
Degrees  of  Freedom 
X  Coefficient(s)  3675.437 

Std  Err  of  Coef.  44.99064 

R  =  0.999925 


Trans 
1,2  DCE 
-17496J 
19438.18 
0.99985 
3 
1 
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li'momr  HMcarch  Corporacion 


Regression  Output:  TCA 
Constant  -263081 

StdErrofYEst  35811.67 

R  Squared  0.99873 

No.  of  Observations  3 

Degrees  of  Freedom  1 

XCoefficient(s)  1859819 

StdEnofCoef.  6631.033 

R  -  0.999365 

Regression  Output:  TCE 
Constant  -816462 

StdErrofYEst  39411.41 

R  Squared  0.99973 

No.  of  Observations  3 

Degrees  of  Freedom  1 

XCoefficient(s)  2219317 

StdErrofCoef.  3648.788 

R  »  0.999865 


Regression  Output:  PCE 
Constant  -475830 

StdErrofYEst  190933.6 

R  Squared  0.993451 

No.  of  Observations  3 

Degrees  of  Freedom  1 

XCoefricient(s)  435441.1 

StdErrofCoef.  35354.03 

R  »  0.99672 


0 
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TABLE  F-1 

SOIL  SAMPUNQ  RESULTS 
VOLATILE  ORGANIC  ANALYTES 

Page  1  of  5 


Soil  Boring  No. 

SB1 

SB1 

SB1 

SB1 

SB1 

SB2 

SB2 

Sample  No. 

09 

09RE 

11 

11RE 

15 

05 

05RE 

Sampling  Depth  (ft  bis) 

20-21.5 

20-21.5  25-26.5 

25-26.5  35 

-36.5 

10-11.5 

10-11.5 

Percent  Moisture 

2 

2 

4 

4 

9 

3 

3 

Sampling  Date 

6-15-92  1 

6-15-  92  6- 

-15-92  1 

6-15-  92  6- 

15-92 

6-15-92  1 

5-15-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

Chloromethane 

10  U 

20U 

10  U 

1,300  U 

11  U 

10  U 

1,200  U 

Bromomethane 

10  U 

20U 

10  u 

1,300  U 

11  U 

10  U 

1,200  U 

Vinyl  Chloride 

10  U 

20U 

10  u 

1,300  U 

11  U 

10  U 

1,200  U 

Chloroethane 

10  U 

20U 

10  u 

1,300  U 

11  U 

10  U 

1,200  U 

Methylene  Chloride 

19  B 

110  BD 

68B 

2,100  BD 

18  B 

54B 

2,700  BD 

Acetone 

320  BE 

280  BO 

4,000  BE 

4,700  D 

29B 

1,200  BE 

2,200  BO 

Carbon  Disulfide 

10  U 

20U 

10  U 

1,300  U 

11  U 

10  U 

1,200  U 

1,1-Dichloroethene 

10  U 

20U 

10  U 

1,300  U 

11  U 

10  U 

1,200  U 

1,1-  DIchloroethane 

10  U 

20U 

10  U 

1,300  U 

11  u 

10  U 

1,200  U 

1,2-Dichloroethene  (total) 

10  U 

20U 

10  U 

1,300  U 

11  u 

10  U 

1,200  U 

Chloroform 

10  U 

20U 

10  U 

1,300  U 

11  u 

10  U 

1,200  U 

1 ,2-  DIchloroethane 

10  U 

20U 

10  U 

1,300  U 

11  u 

10  U 

1,200  U 

2-Butanone 

10  U 

20U 

10  U 

1,300  U 

11  u 

10  U 

1,200  U 

1,1,1  -Trichloroethane 

10  U 

20U 

10  U 

1,300  U 

11  u 

10  U 

1,200  U 

Carbon  Tetrachloride 

10  U 

20U 

10  U 

1,300  U 

11  u 

10  U 

1,200  U 

Bromodichloromethane 

10  U 

20U 

10  u 

1,300  U 

11  u 

10  U 

1,200  U 

1 ,2-Dlchloropropane 

10  U 

20U 

10  u 

1,300  U 

11  u 

10  U 

1,200  U 

cIs- 1 ,3-  DIchloropropene 

10  u 

20U 

10U 

1,300  U 

11  u 

10  u 

1,200  U 

Trichloroethene 

10  u 

20U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

Dibromochtoromethane 

10  u 

20U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

1 , 1 ,2-Trichloroethane 

10  u 

20U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

Benzene 

2BJ 

20U 

1  BJ 

1,300  U 

2BJ 

1  BJ 

1,200  U 

Trans- 1 ,3-  DIchloropropene 

10  U 

20U 

10  u 

1,300  U 

11  U 

10  u 

1,200  U 

Bromoform 

10  U 

20U 

10  u 

1,300  U 

11  U 

10  u 

1,200  U 

4-  Methyl  -  2-  Pentanone 

10  U 

20U 

10  u 

1,300  U 

11  U 

10  u 

1,200  U 

2-Hexanone 

10  u 

20U 

10  u 

1,300  U 

11  U 

10  u 

1,200  U 

Tetrachloroethene 

10  u 

20  U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

1 , 1 ,2,2-Tetrachloroethane 

10  u 

20  U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

Toluene 

10U 

20  U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

Chlorobenzene 

10  u 

20  U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

Ethylbenzene 

10  u 

20U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

Styrene 

10  u 

20  U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

Xylene  (total) 

10  u 

20U 

10  u 

1,300  U 

11  u 

10  u 

1,200  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  Quantitation  Limit  given 
B  -  Not  detected  substantially  above  level  reported  In  laboratory  or  field  blanks 
0  -  Compound  identified  after  secondary  dilution 
E  -  Concentration  exceeds  the  calibration  range  of  the  instniment 
J  -  Indicates  that  analyte  was  present  but  reported  value  not  {K:curate  or  precise 
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TABLE  F-1 

SOIL  SAMPUNG  RESULTS 
VOLATILE  ORGANIC  ANALYTES 


Soil  Boring  No. 

Sample  No. 

SB2 

09 

SB2 

09RE 

Page  2  of  5 

SB2 

15 

EB1 

TB1 

TB2 

Sampling  Depth  (ft  bis)  20-21 .5 

20-21.5 

35 

-36.5 

(UQ/L) 

(ug/L) 

(ug/L) 

Percent  Moisture 

Sampling  Date  6- 

5 

-15-92  1 

5 

6-15-92 

6- 

17 

15-92  6 

-15-92 

6-15-92 

6-15-92 

ANALYTE 

Chloromethane 

11  U 

21 

U 

12  U 

10  U 

10  u 

10 

Bromomethane 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

Vinyl  Chloride 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

Chloroethane 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

Methylene  Chloride 

31  B 

75 

BO 

32B 

26B 

26B 

5 

Acetone 

340  BE 

91 

BO 

75  B 

10  U 

10  U 

10 

Carbon  Disulfide 

11  U 

21 

U 

12  U 

10  U 

10  u 

10 

1,1-Olchloroethene 

11  U 

21 

U 

12  U 

10  U 

10  u 

10 

1,1-Dichloroethane 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

1,2-Dichloroethene  (total 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

Chloroform 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

1,2-  Oichloroethane 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

2-Butanone 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

1 , 1 , 1  -  T  richloroethane 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

Carbon  Tetrachloride 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

Bromodichloromsthane 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

1 ,2-  Dichloropropane 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

cis- 1 ,3-Dichloropropen< 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

Trichloroethene 

11  U 

21 

U 

12  U 

10  u 

10  u 

10 

Dibromochloromethane 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

1,1,2-  Trichloroethene 

11  u 

21 

u 

12  U 

10  u 

10  u 

10 

Benzene 

2BJ 

21 

u 

2BJ 

10  u 

10  u 

10 

Trans- 1 ,3-Dichloroprop 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

Bromofbrm 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

4-  Methyl-2-  Pentanone 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

2-Hexanone 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

Tetrachloroethene 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

1 , 1 ,2,2- Tetrachloroethan 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

Toluene 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

Chlorobenzene 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

Ethylbenzene 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

Styrene 

11  U 

21 

u 

12  U 

10  u 

10  u 

10 

Xylene  (total) 

11  u 

21 

u 

12  U 

10  u 

10  u 

10 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  Quantitation  Limit  given 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
D  -  Compound  identified  after  secondary  dilution 
E  -  Concentration  exceeds  the  calibration  range  of  the  instrument 
J  -  Indicates  that  analyte  was  present  but  reported  value  not  accurate  or  precise 


U 

U 

U 

U 

BJ 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 
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TABLE  F-1 

SOIL  SAMPUNQ  RESULTS 
VOLATILE  ORGANIC  ANALYTES 
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Soil  Boring  No. 

SB3 

SB3 

SB3 

SB3 

SB4 

SB4 

SB4 

Sample  No. 

04 

04RE 

06 

07 

05 

05RE 

06 

Sampling  Depth  (ft  bis) 

22-  23.5 

22-23.5  35-36.5 

37.5- 

39 

10-11.5 

10-11.5  20-21.5 

Percent  Moisture 

9 

9 

7 

11 

3 

3 

5 

Sampling  Date 

6-16-92  1 

6-16-  92  6- 

-16-92 

6-16- 

92 

6-16-92  1 

S-16-92  6- 

-16-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

Chloromethane 

11  U 

1,300  U 

11  U 

11  U 

10  U 

1,200  U 

11  U 

Bromomethane 

11  U 

1,300  U 

11  U 

11  U 

10  U 

1,200  U 

11  U 

Vinyl  Chloride 

11  U 

1,300  U 

11  U 

11  u 

10  U 

1,200  U 

11  U 

Chloroethane 

11  U 

1,300  U 

11  U 

11  u 

10  U 

1,200  U 

11  U 

Methylene  Chloride 

64B 

4,100  BD 

19  B 

13  B 

19  B 

4,400  BD 

23  B 

Acetone 

5,600  BE 

6,200  BD 

94B 

20B 

3,600  BE 

2,500  BD 

50B 

Carbon  Disulfide 

11  U 

1,300  U 

11  U 

11  U 

10  U 

1,200  U 

11  U 

1,1-Dlchloroethene 

11  U 

1,300  U 

11  U 

11  U 

10  U 

1,200  U 

11  U 

1,1-Dlchloroethane 

11  U 

1,300  U 

11  U 

11  U 

10  U 

1,200  U 

11  u 

1,2-Dichloroethene  (total) 

11  U 

1,300  U 

11  U 

11  U 

10  U 

1,200  U 

11  u 

Chloroform 

11  U 

1,300  U 

11  U 

11  U 

10  U 

1,200  U 

11  u 

1,2-Dichloroethane 

11  U 

1,300  U 

11  U 

11  U 

10  U 

1,200  U 

11  u 

2-Butanone 

11  U 

1,300  U 

11  U 

11  U 

10  U 

1,200  U 

11  u 

1,1,1  -  Trichloroethane 

11  U 

1,300  U 

11  U 

11  u 

10  U 

1,200  U 

11  u 

Carbon  Tetrachloride 

11  U 

1,300  U 

11  U 

11  u 

10  U 

1,200  U 

11  u 

Bromodichloromethane 

11  U 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

1 ,2-  Dichloropropane 

11  U 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

cis~  1 ,3  -  D  ichloropropene 

11  U 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

Trichloroethene 

11  U 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

Dibromochloromethane 

11  U 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

1 ,1 ,2-Trlchloroethane 

11  u 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

Benzene 

2BJ 

1,300  U 

1  BJ 

11  u 

2BJ 

1,200  U 

2BJ 

Trans- 1 ,3-Dichloropropene 

11  U 

1,300  U 

11  U 

11  u 

10  U 

1,200  U 

11  U 

Bromoform 

11  U 

1,300  U 

11  U 

11  u 

10  U 

1,200  U 

11  U 

4-  Methyl  -  2-  Pentanone 

11  U 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  U 

2-Hexanone 

11  U 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  U 

Tetrachloroethene 

11  U 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

1 , 1 ,2,2-Tetrachloroethane 

11  u 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

Toluene 

11  u 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

Chlorobenzene 

11  u 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

Ethylbenzene 

11  u 

1,300  U 

11  U 

11  u 

10  u 

1,200  U 

11  u 

Styrene 

11  u 

1,300  U 

11  u 

11  u 

10  u 

1,200  U 

11  u 

Xylene  (totaQ 

11  u 

1,300  U 

11  u 

11  u 

10  u 

1,200  U 

11  u 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  Quantitation  Limit  given 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
D  -  Compound  identified  after  secondary  dilution 
E  -  Concentration  exceeds  the  calibration  range  of  the  instrument 
J  -  Indicates  that  analyte  was  present  but  reported  value  not  accurate  or  precise 


TABLE  F-1 

SOIL  SAMPUNQ  RESULTS 
VOLATILE  ORGANIC  ANALYTES 


Soil  Boring  No. 

SB4 

SB5 

Page  4  of  5 

SB5 

SB5 

SB6 

SB6 

Sample  No. 

14 

05 

09 

15 

04 

07 

Sampling  Depth  (ft  bis) 

35-36.5 

10-11.5 

20-21.5 

35-36.5 

10-11.5 

17.5-19 

Percent  Moisture 

10 

7 

6 

3 

9 

6 

Sampling  Date 

6-16-92 

6-16-92 

6-16-92 

6-16-92 

6-17-92 

6-17-92 

ANALYTE 

Chloromethane 

11  U 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

11  U  11  U  10U  11  U 

11  U 

Bromomethane 

11  U 

11  U 

11  U 

10  U 

11  U 

11  U 

Vinyl  Chloride 

11  u 

11  U 

11  U 

10  U 

11  U 

11  u 

Chioroethane 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

Methylene  Chloride 

27  B 

30B 

42  B 

17  B 

66  B 

65  B 

Acetone 

82B 

38B 

32 

59B 

110B 

25  B 

Carbon  Disulfide 

11  U 

11  U 

11  U 

10  U 

11  U 

11  U 

1 , 1  -  Dichloroethene 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

1,1-Dichloroethane 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

1,2- Dichloroethene  (total) 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

Chloroform 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

1 ,2-  Dichloroethane 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

2-Butanor)e 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

1,1,1-  Trichloroethane 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

Carbon  Tetrachloride 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

Bromodichloromethane 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

1,2-  Dichloropropane 

11  u 

11  U 

11  u 

10  U 

11  U 

11  u 

cis-  1,3-Dichloropropene 

11  u 

11  U 

11  u 

10  u 

11  U 

11  u 

Trichloroethene 

11  u 

11  u 

11  u 

10  u 

11  U 

11  u 

DIbromochloromethane 

11  u 

11  u 

11  u 

10  u 

11  U 

11  u 

1 ,1 ,2-Trichloroethane 

11  u 

11  u 

11  u 

10  u 

11  U 

11  u 

Benzene 

2BJ 

1  11  u 

11  u 

10  u 

11  U 

11  u 

Trans- 1 ,3- Dichloropropene 

11  U 

11  u 

11  u 

10  u 

11  U 

11  u 

Bromoform 

11  u 

11  u 

11  u 

10  u 

11  U 

11  u 

4-  Methyl  -  2-  Pentanone 

11  u 

11  u 

11  u 

10  u 

11  U 

11  u 

2-Hexanone 

11  u 

11  u 

11  u 

10  u 

11  u 

11  u 

Tetrachloroethene 

11  u 

11  u 

11  u 

10  u 

11  u 

11  u 

1 , 1 ,2,2-Tetrachloroethane 

11  u 

11  u 

11  u 

10  u 

11  u 

11  u 

Toluene 

11  u 

11  u 

11  u 

10  u 

11  u 

11  u 

Chlorobenzene 

11  u 

11  u 

11  u 

10  u 

11  u 

11  u 

Ethylbenzene 

11  u 

11  u 

11  u 

10  u 

11  u 

11  u 

Styrene 

11  u 

11  u 

11  u 

10  u 

11  u 

11  u 

Xylene  (total) 

11  u 

11  u 

11  u 

10  u 

11  u 

11  u 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  Quantitation  Limit  given 
B  -  Not  detected  substantially  above  level  reported  In  laboratory  or  field  blanks 
D  -  Compound  identified  after  secondary  dilution 
E  -  Concentration  exceeds  the  calibration  range  of  the  instrument 
J  -  Indicates  that  analyte  was  present  but  reported  value  not  accurate  or  precise 
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TABLE  F-1 

SOIL  SAMPUNQ  RESULTS 
VOLATILE  ORGANIC  ANALYTES 


Soil  Boring  No. 

Sample  No. 

SB6 

12 

SB6 

14 

Page  5  of  5 

SB6 

15 

SB6 

16 

EB2 

FBI 

FB2 

Sampling  Depth  (ft  bis) 

30-31.5 

35-  36.5 

35-  36.5 

30-31.5 

(ug/L) 

(ug/L) 

(ug/L) 

Percent  Moisture 

Sampling  Date 

5 

6-17-92 

14 

6-17-92 

17 

6-17-92 

16 

6-17-92 

6-17-92 

6-17-92  6 

-17-92 

ANALYTE 

Chloromethane 

11  U 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

12  U  12  U  12  U  10  U 

10  U 

10  u 

Bromomethane 

11  U 

12  U 

12  U 

12  U 

10  U 

10  U 

10  u 

Vinyl  Chloride 

11  U 

12  U 

12  U 

12  U 

10  U 

10  u 

10  u 

Chloroethane 

11  U 

12  U 

12  U 

12  U 

10  U 

10  u 

10  u 

Methylene  Chloride 

30B 

48  B 

73  B 

28B 

25  B 

7BJ 

40B 

Acetone 

29B 

30  B 

97  B 

34B 

10  u 

10  U 

10  U 

Carbon  Disulfide 

11  U 

12  U 

12  U 

12  U 

10  u 

10  U 

10  u 

1,1-Dichloroethene 

11  U 

12  U 

12  U 

12  U 

10  u 

10  U 

10  u 

1,1-Dichloroethane 

11  u 

12  U 

12  U 

12  U 

10  u 

10  U 

10  u 

1,2-Dichloroethene  (total) 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Chloroform 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

1 ,2-  Dichloroethane 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

2-Butanone 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

1,1,1  -Trlchloroethane 

11  u 

12  U 

12  U 

12  U 

10  u 

10  U 

10  u 

Carbon  Tetrachloride 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Bromodichioromethane 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

1 ,2-  Oichloropropane 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

cis- 1 ,3-Dichioropropene 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Trlchloroethane 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Dibromochloromethane 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

1,1,2-  Trlchloroethane 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Benzene 

11  u 

12  U 

12  U 

12  U 

2  J 

10  u 

10  u 

Trans- 1 ,3-Dichloropropene 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Bromoform 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

4-  Methyl  -  2-  Pentanone 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

2-Hexanone 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Tetrachloroethene 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

1 , 1 ,2,2-Tetrachloroethane 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Toluene 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Chlorobenzene 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Ethylbenzene 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Styrene 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

Xylene  (total) 

11  u 

12  U 

12  U 

12  U 

10  u 

10  u 

10  u 

U  -  Compound  was  analyzed  for  but  not  detected  above  die  sample  Quantitation  Limit  given 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
D  -  Compound  identified  after  secondary  dilution 
E  -  Concentration  exceeds  the  calibration  range  of  the  instrument 
J  -  Indicates  that  analyte  was  present  but  reported  value  not  accurate  or  precise 
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TABLE  F-2 

SOIL  SAMPLING  RESULTS 
SEMIVOLATILE  ORGANIC  ANALYTES 
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Soil  Boring  No. 

SB1 

SB1 

SB1 

SB2 

SB2 

SB2 

Sample  No. 

09 

11 

15 

05 

09 

15 

EB1 

Sampling  Depth  (ft  bis) 

20  -  21.5  25  -  26.5  35  -36.5  10-11.5  20 

1-21.5  35-36.5 

(ug/L) 

Percent  Moisture 

2 

4 

9 

3 

5 

17 

Sampling  Date 

ANALYTE 

6-15-92  6-15-92  6-15-92  6-15-92  6- 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

15-92  6 

-15-92  6 

-15-92 

Phenol 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

bis  (2-Chloroethyl)  Ether 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

2-Chlorophenol 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

1,3-  Dichlorobenzene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

1 ,4 -Dichlorobenzene 

330  U 

340  U 

360U 

340  U 

340  U 

390  U 

10  u 

1 ,2- Dichlorobenzene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

2-Methylphenol 

330  U 

340  U 

360U 

340  U 

340  U 

390  U 

10  u 

2,2’-Oxybi8  (1  -Chloropropane) 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

4-Methylphenol 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

N  -  Nitroso -Di -n -Propylamine 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

Hexachloroethane 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

Nitrobenzene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

Isophorone 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

2-Nitrophenol 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

2,4  -  Dimethylphenol 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

bis  (2-Chloroethoxy)  Methane 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

2,4  -  Dichlorophenol 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

1 ,2,4-Trichlorobenzene 

330  U 

340  U 

360U 

340  U 

340  U 

390  U 

10  u 

Naphthalene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

4-Chloroaniline 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

Hexachlorobutadlene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

4-Chloro-3-Methylphenol 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

2-Methylnaphthalene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

Hexachlorocyclopentadlene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

2,4,6  -Trichlorophenol 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

2,4,5 -Trichlorophenol 

810  U 

830  U 

870  U 

820  U 

830  U 

950  U 

25  U 

2-Chloronaphthalene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

2-Nitroaniline 

810  U 

830  U 

870  U 

820  U 

830  U 

950  U 

25  U 

Dimethyl  Phthalate 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10U 

Acenaphthylene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

2,6-Dinitrotoluene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

3-Nitroaniline 

810  U 

830  U 

870  U 

820  U 

830  U 

950  U 

25  U 

Acenaphthene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  quantitation  limit  given 
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Soil  Boring  No. 

SB3 

SB3 

SB3 

SB4 

SB4 

SB4 

Sample  No. 

04 

06 

07 

05 

08 

14 

Sampling  Depth  (ft  bis) 

22-  23.5  35  -36.5  37.5  -39  10-11.5  20 

1-21.5  35-36.5 

Percent  Moisture 

9 

7 

11 

3 

5 

10 

Sampling  Date 

6-16-92  6 

-16-92  6- 

-16-92  6 

-16-92  6- 

16-92  6- 

-16-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

Phenol 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

bis  (2-ChloroethyO  Ether 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2-Chlorophenol 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

1 ,3 -Dichlorobenzene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

1 ,4-Dichlorobenzene 

360  U 

350U 

370  U 

340U 

340  U 

360 

1 ,2-  Dichiorobenzene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2-Methyiphenol 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2,2'-Oxybis  (1 -Chloropropane) 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

4-Methylphenol 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

N  -  NItroso  -  Dl  -  n  -  Propylamine 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

Hexachloroethane 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

Nitrobenzene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

Isophorone 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2-Nitrophenol 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2,4  -  Dimethylphenol 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

bis  (2-Chloroethoxy)  Methane 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2,4  -  Dichlorophenol 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

1 ,2,4-Trlchlorobenzene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

Naphthalene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

4-Chloroaniline 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

Hexachlorobutadiene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

4  -  Chloro  -3  -  Methylphenol 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2  -  Methyin  aphth  alene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

Hexachiorocyclopentadiene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2,4,6  -Trichlorophenol 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2,4,5  -Trichlorophenol 

870  U 

850  U 

890  U 

820  U 

830  U 

880 

2-Chloronaphthalene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2-Nitroaniline 

870  U 

850  U 

890  U 

820  U 

830  U 

880 

Dimethyl  Phthalate 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

Acenaphthylene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

2,6-Dinitrotoluene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

3-Nitroaniline 

870  U 

850  U 

890  U 

820  U 

830  U 

880 

Acenaphthene 

360  U 

350  U 

370  U 

340  U 

340  U 

360 

U  -  Compound  was  analyzed  for  but  not  detected  above  die  sample  quantitation  iimit  given 


U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 
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Soil  Boring  No. 

SB5 

SB5 

SB5 

SB6 

SB6 

Sample  No. 

05 

09 

15 

04 

07 

Sampling  Depth  (ft  bis) 

10-11.5  20  -21.5  35  -  36.5  10-11.5  17.5-19 

Percent  Moisture 

7 

6 

3 

9 

8 

Sampling  Date 

6-16-92  6 

-16-92  6 

-16-92  6 

-17-92  6- 

17-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

Phenol 

350  U 

350  U 

340  U 

350  U 

360  U 

bis  (2-Chloroethyl)  Ether 

350  U 

350  U 

340  U 

350  U 

360  U 

2-Chlorophenol 

350  U 

350  U 

340  U 

350  U 

360  U 

1 ,3-Oichlorobenzene 

350  U 

350  U 

340  U 

350  U 

360  U 

1,4-  Dichlorobenzene 

350  U 

350  U 

340U 

350  U 

360  U 

1,2-  Dichlorobenzene 

350  U 

350U 

340  U 

350  U 

360  U 

2-Methylphenol 

350  U 

350  U 

340  U 

350  U 

360  U 

2,2'-Oxybis  (1  -Chloropropane) 

350  U 

350U 

340  U 

350  U 

360  U 

4-Methylphenol 

350  U 

350  U 

340  U 

350  U 

360  U 

N  -  NItroso  -  Di-n-Propylamine 

350  U 

350  U 

340  U 

350  U 

360  U 

Hexachloroethane 

350  U 

350  U 

340  U 

350  U 

360  U 

Nitrobenzene 

350  U 

350  U 

340  U 

350  U 

360  U 

Isophorone 

350  U 

350  U 

340  U 

350  U 

360  U 

2-Nitrophenol 

350  U 

350  U 

340  U 

350  U 

360  U 

2,4  -  Dimethylphenol 

350  U 

350  U 

340  U 

350  U 

360  U 

bis  (2-Chloroethoxy)  Methane 

350  U 

350  U 

340  U 

350  U 

360  U 

2,4-Dichlorophenol 

350  U 

350  U 

340  U 

350  U 

360  U 

1 ,2,4-Trichlorobenzene 

350  U 

35011 

340  U 

350  U 

360  U 

Naphthalene 

350  U 

350  U 

340  U 

350  U 

360  U 

4-Chloroanlllne 

350  U 

350  U 

340  U 

350  U 

360  U 

Hexachlorobutadiene 

350  U 

350  U 

340  U 

350  U 

360  U 

4-Chloro-3-Methylphenol 

350  U 

350  U 

340  U 

350  U 

360  U 

2-  Methyinaphthalene 

350  U 

350  U 

340  U 

350  U 

360  U 

Hexachlorocyclopentadiene 

350  U 

350  U 

340  U 

350  U 

360  U 

2,4,6 -Trichlorophenol 

350  U 

350  U 

340  U 

350  U 

360  U 

2,4,5-Trlchlorophenol 

850  U 

840  U 

820  U 

860  U 

860  U 

2-Chloronaphthalene 

350  U 

350  U 

340  U 

350  U 

360  U 

2-Nitroaniiine 

850  U 

840  U 

820  U 

860  U 

860  U 

Dimethyl  Phthalate 

350  U 

350  U 

340  U 

350  U 

360  U 

Acenaphthylene 

350  U 

350  U 

340  U 

350  U 

360  U 

2,6-Dinitrotoluene 

350  U 

350  U 

340  U 

350  U 

360  U 

3-Nitroaniline 

850  U 

840  U 

820  U 

860  U 

860  U 

Acenaphthene 

350  U 

350  U 

340  U 

350  U 

360  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  quantitation  limit  given 
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Tabi*  F-2 

SOIL  SAMPLING  RESULTS 
SEMIVOLATILE  ORGANIC  ANALYTES 
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Soil  Boring  No. 

SB6 

SB6 

SB6 

SB6 

Sample  No. 

12 

14 

15 

16 

EB2 

FBI 

Sampling  Depth  (ft  bis) 

30-31.5  3S 

1-36.5  35-  36.5 

30-31.5 

(ug/y 

(ug/L) 

Percent  Moisture 

a 

14 

17 

16 

Sampling  Date 

6-17-92  6- 

17-92  6- 

17-92 

6-17-92  6 

-17-92  6 

-17-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

Phenol 

340  U 

370  U 

390  U 

380  U 

1  BJ 

2BJ 

bis  (2-Chloroethyl)  Ether 

340  U 

370  U 

390  U 

380  U 

10  U 

10  U 

2-Chlorophenol 

340  U 

370  U 

390  U 

380  U 

10  U 

10  U 

1 ,3- Dichlorobenzene 

340  U 

370  U 

390  U 

380  U 

10  U 

10  U 

1 .4 -Dichlorobenzene 

340  U 

370  U 

390  U 

380U 

10  U 

10  U 

1 ,2-Dichlorobenzene 

340  U 

370  U 

390  U 

380U 

10U 

10  U 

2-Methylphenol 

340  U 

370  U 

390  U 

380  U 

10  U 

10  U 

2,2'-Oxybis  (1 -Chloropropane) 

340  U 

370  U 

390  U 

380  U 

10  U 

10  U 

4-Methylphenol 

340  U 

370  U 

390  U 

380  U 

10  U 

10  U 

N  -  Nitroso  -  Di-n-Propylamine 

340  U 

370  U 

390  U 

380  U 

10  u 

10  U 

Hexachloroethane 

340  U 

370  U 

390  U 

380  U 

1C  u 

10  u 

Nitrobenzene 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

Isophorone 

340  U 

370  U 

390  U 

380  U 

10  u 

lOU 

2-Nitrophenol 

340  U 

370  U 

390  LI 

380  U 

10  u 

10  u 

2,4  -  DImethylphenol 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

bis  (2-Chioroethoxy)  Methane 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

2,4  -  Dichlorophenol 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

1,2,4-Trlchlorobenzene 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

Naphthalene 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

4-Chloroanillne 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

Hexachlorobutadiene 

340  U 

370  U 

390  U 

380  U 

10U 

10  u 

4-Chloro-3-Methylphenol 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

2-Methylnaphthalene 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

Hexachlorocyclopentadiene 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

2,4,6  -  T  richlorophenol 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

2,4,5-Trlchlorophenol 

820  U 

910  U 

950  U 

930  U 

25  U 

25  U 

2-Chloronaphthalene 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

2-Nitroaniline 

820  U 

910  U 

950  U 

980  U 

25  U 

25  U 

Dimethyl  Phthalate 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

Acenaphthylene 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

2,6-Dlnitrotoluene 

340  U 

370  U 

390  U 

380  U 

10  u 

10  u 

3-Nit  roaniline 

820  U 

910  U 

950  U 

930  U 

25  U 

25  U 

Acenaphthene 

340  U 

370  U 

390  U 

380  U 

10  U 

10  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  quantitation  iimit  given 
J  -  Indicates  that  compound  was  present,  but  reported  value  not  accurate  or  precise 
B  -  Not  detected  substantially  above  level  reported  in  field  or  laboratory  blanks 
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Table  F-2 

SOIL  SAMPLING  RESULTS 
SEMIVOLATILE  ORGANIC  ANALYTES 


Soil  Boring  No. 

Page  5  of  8 

SB1  SB1 

SB1 

SB2 

SB2 

SB2 

Sample  No. 

09 

11 

15 

05 

09 

15 

EB1 

Sampling  Depth  (ft) 

20  -  21.5  2S 

i-26.5  35-36.5  10-11.5  20 

1-21.5  35  -  36.5 

(ug/L) 

Percent  Moisture 

2 

4 

9 

3 

5 

17 

Sampling  Date 

6-15-92  6- 

15-92  6- 

15-92  6 

-15-92  6- 

15-92  6 

-15-92  6 

-15-92 

ANALYTE 

2,4-Dlnitrophenol 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 
810  U  830  U  870  U  820  U 

830  U 

950  U 

25  U 

4-Nitrophenol 

810  U 

830  U 

870  U 

820  U 

830  U 

950  U 

25  U 

Oibenzofuran 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

2,4-Oinitrotoluene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Diethylphthalate 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

4  -Chlorophenyl  -  phenylether 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Fluorene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

4-Nitroaniline 

810  U 

830  U 

870  U 

820  U 

830  U 

950  U 

25  U 

4,6  -  Oinitro  -  2-  Methylphenol 

810  U 

830  U 

870  U 

820  U 

830  U 

950  U 

25  U 

N-Nitrosodiphenylamine  (1) 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

4  -B  romophenyl  -  phenylether 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Hexachlorobenzene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Pentachlorophenol 

810  U 

830  U 

870  U 

820  U 

830  U 

950  U 

25  U 

Phenanthrene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Anthracene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Carbazole 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Di-n-Butylphthalate 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Fluoranthene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  L 

Pyrene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Butylbenzylphthalate 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

3,3'  -  Dichloro  benzidine 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Benzo  (a)  Anthracene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Chrysene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

bis  (2-Ethylhexyl)  Phthalate 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

4  BJ 

Di-n-Octyl  Phthalate 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Benzo  (b)  Fluoranthene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Benzo  (k)  Fluoranthene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Benzo  (a)  Pyrene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Indeno  (1,2,3'-cd)  Pyrene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Dibenz  (a,h)  Anthracene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  U 

Benzo  (g,h,i)  Perylene 

330  U 

340  U 

360  U 

340  U 

340  U 

390  U 

10  u 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  quantitation  limit  given 

J  -  Indicates  that  compound  was  present,  but  reported  value  not  accurate  or  precise 

B  -  Not  detected  substantially  above  level  reported  in  field  or  laboratory  blanks 
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Tabl«F-2 

SOIL  SAMPLING  RESULTS 
SEMIVOLATILE  ORGANIC  ANALYTES 
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Soil  Boring  No. 

SB3 

SB3 

SB3 

SB4 

SB4 

SB4 

Sample  No. 

04 

06 

07 

05 

08 

14 

Sampling  Depth  (ft) 

22-  23.5 

35-36.5 

37.5-39 

10-11.5 

20-21.5 

35-36.5 

Percent  Moisture  9  7  11  3  5  10 


Sampling  Date 

ANALYTE 

6-16-92  6-16-92  6-16-92  6-16-92  6- 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

16-92  6- 

16-92 

2,4-Dinltrophenoi 

870  U 

850  U 

890  U 

820  U 

830  U 

880  U 

4-Nitrophenol 

870  U 

850  U 

890  U 

820  U 

830  U 

880  U 

Dibenzofuran 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

2,4-Dinitrotoluene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Diethylphthalate 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

4-Chlorophanyl-phenylathar 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Fluorene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

4-Nitroaniline 

870  U 

850  U 

890  U 

820  U 

830  U 

880  U 

4,6-Dlnitro-2-Methylphenol 

870  U 

850  U 

890  U 

820  U 

830  U 

880  U 

N-Nitrosodiphenylamine  (1) 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

4  -  B  romophenyl  -  pheny  lethe  r 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Hexachlorobenzene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Pentachlorophenol 

870  U 

850  U 

890  U 

820  U 

830  U 

880  U 

Phenanthrene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Anthracene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Carbazole 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Di-n-Butylphthalate 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Fluoranthene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Pyrene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Butylbenzylphthalate 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

3,3'-Dichlorobenzidlne 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Benzo  (a)  Anthracene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Chrysene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

bis  (2-Ethylhexyl)  Phthalate 

45  J 

350  U 

370  U 

920 

340  U 

360  U 

Di-n -Octyl  Phthalate 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Benzo  (b)  Fluoranthene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Benzo  (k)  Fluoranthene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Benzo  (a)  Pyrene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Indeno  (1,2,3-cd)  Pyrene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Dibenz  (a,h)  Anthracene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

Benzo  (g,h,i)  Perylene 

360  U 

350  U 

370  U 

340  U 

340  U 

360  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  quantitation  limit  given 
J  -  Indicates  that  compound  was  present,  but  reported  value  not  accurate  or  precise 
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SOIL  SAMPLINQ  RESULTS 
SEMIVOLATILE  ORGANIC  ANALYTES 
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Soil  Boring  No. 

SB5 

SB5 

SB5 

SB6 

SB6 

Sample  No. 

05 

09 

15 

04 

07 

Sampling  Depth  (ft) 

10-11.5  20  -21.5  35  -  36.5  10-11.5  17.5-19 

Percent  Moisture 

7 

3 

9 

8 

Sampling  Date 

6-16-92  6 

-16-92  6 

-16-92  6 

-17-92  6- 

17-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

2,4-Dinitrophenol 

850U 

840  U 

820  U 

860  U 

860 

4-Nitrophenol 

850  U 

840  U 

820  U 

860  U 

860 

Dibenzofuran 

350  U 

350  U 

340  U 

350  U 

360 

2,4-Dinitrotoluene 

350  U 

350  U 

340  U 

350  U 

360 

Diethylphthalate 

350  U 

350  U 

340  U 

350  U 

360 

4-Chlorophenyl-phenylether 

350  U 

350  U 

340  U 

350  U 

360 

Fluorene 

350  U 

350  U 

340  U 

350  U 

360 

4-Nitroanillne 

850  U 

840  U 

820  U 

860  U 

860 

4, 6-Dinit  ro-2-Methylphenol 

850  U 

840  U 

820  U 

860  U 

860 

N-Nitrosodiphenylamine  (1) 

350  U 

350  U 

340  U 

350  U 

360 

4  -  B  romophenyl  -  pheny  lethe  r 

350  U 

350  U 

340  U 

350  U 

360 

Hexachlorobenzene 

350  U 

350  U 

340  U 

350  U 

360 

Pentachlorophenol 

850  U 

840  U 

820  U 

860  U 

860 

Phenanthrene 

350  U 

350  U 

340  U 

350  U 

360 

Anthracene 

350  U 

350  U 

340  U 

350  U 

360 

Carbazole 

350  U 

350  U 

340  U 

350  U 

360 

Di-n-Butylphthalate 

350  U 

350  U 

340  U 

350  U 

41 

Fluoranthene 

350  U 

350  U 

340  U 

350  U 

360 

Pyrene 

350  U 

350  U 

340  U 

350  U 

360 

Butylbenzylphthalate 

350  U 

350  U 

340  U 

350  U 

360 

3,3'-Dichlorobenzidine 

350  U 

350  U 

340  U 

350  U 

360 

Benzo  (a)  Anthracene 

350  U 

350  U 

340  U 

350  U 

360 

Chrysene 

350  U 

350  U 

340  U 

350  U 

360 

bis  (2-Ethylhexyi)  Phthalate 

350  U 

120  J 

340  U 

350  U 

50 

Di-n- Octyl  Phthalate 

350  U 

350  U 

340  U 

350  U 

360 

Benzo  (b)  Fluoranthene 

350  U 

350  U 

340  U 

350  U 

360 

Benzo  (k)  Fluoranthene 

350  U 

350  U 

340  U 

350  U 

360 

Benzo  (a)  Pyrene 

350  U 

350  U 

340  U 

350  U 

360 

Indeno  (1,2,3-cd)  Pyrene 

350  U 

350  U 

340  U 

350  U 

360 

Dibenz  (a.h)  Anthracene 

350  U 

350  U 

340  U 

350  U 

360 

Benzo  (g,h,i)  Perylene 

350  U 

350  U 

340  U 

350  U 

360 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

J 

U 

U 

U 

U 

U 

U 

J 

u 

u 

u 

u 

u 

u 

u 


U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  quantitation  limit  given 
J  -  Indicates  that  compound  was  present,  but  reported  value  not  accurate  or  precise 
B  -  Not  detected  substantially  above  level  reported  in  field  or  laboratory  blanks 
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Soil  Boring  No. 

SB6 

SB6 

SB6 

SB6 

Sample  No. 

12 

14 

15 

16 

EB2 

FBI 

Sampling  Depth  (ft) 

30-31.5  35-36.5  35-36.5 

30-31.5 

(ug/L) 

(ug/L) 

Percent  Moisture 

5 

14 

17 

16 

Sampling  Date 

6-17-92  6 

-17-92  6- 

-17-92 

6-17-92  6 

-17-92  6 

-17-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

2,4-Dinitrophenol 

820  U 

910  U 

950  U 

930 

25  U 

25 

4-Nitrophenol 

820  U 

910  U 

950  U 

930 

25  U 

25 

Dibenzofuran 

340  U 

370  U 

390  U 

380 

10  U 

10 

2,4-Dinitrototuene' 

340  U 

370  U 

390  U 

380 

10  U 

10 

Diethylphthalate 

340  U 

370  U 

390  U 

380 

2BJ 

2 

4  -  Chlorophenyl  -  phenylether 

340  U 

370  U 

390  U 

380 

10  U 

10 

Fluorene 

340  U 

370  U 

390  U 

380 

10  U 

10 

4-Nitroaniline 

820  U 

910  U 

950  U 

930 

25  U 

25 

4,6-Dinitro-2-Methylphenol 

820  U 

910  U 

950  U 

930 

25  U 

25 

N-Nitrosodiphenylamine  (1) 

340  U 

370  U 

390  U 

380 

10  U 

10 

4  -Bromophenyl  -phenylether 

340  U 

370  U 

390  U 

380 

10  U 

10 

Hexachlorobenzene 

340  U 

370  U 

390  U 

380 

10  U 

10 

Pentachlorophenol 

820  U 

910  U 

950  U 

930 

25  U 

25 

Phenanthrene 

340  U 

370  U 

390  U 

380 

10  U 

10 

Anthracene 

340  U 

370  U 

390  U 

380 

10  U 

10 

Carbazole 

340  U 

370  U 

390  U 

380 

10  U 

10 

Di  -n  -  Butylphthalate 

340  U 

370  U 

390  U 

380 

10  U 

10 

Fluoranthene 

340  U 

370  U 

390  U 

380 

10  U 

10 

Pyrene 

340  U 

370  U 

390  U 

380 

10U 

10 

Butylbenzylphthalate 

340  U 

370  U 

390  U 

380 

10  U 

10 

3,3’-Dichlorobenzidine 

340  U 

370  U 

390  U 

380 

10  U 

10 

Benzo  (a)  Anthracene 

340  U 

370  U 

390  U 

380 

10  u 

10 

Chrysene 

340  U 

370  U 

390  U 

380 

10  u 

10 

bis  (2-Ethylhexyl)  Phthalate 

340  U 

370  U 

390  U 

380 

4  BJ 

9 

Di-n-Octyl  Phthalate 

340  U 

370  U 

390  U 

380 

10  U 

10 

Benzo  (b)  Fluoranthene 

340  U 

370  U 

390  U 

380 

10  U 

10 

Benzo  (k)  Fluoranthene 

340  U 

370  U 

390  U 

380 

10  U 

10 

Benzo  (a)  Pyrene 

340  U 

370  U 

390  U 

380 

10  U 

10 

Indeno  (1,2,3-cd)  Pyrene 

340  U 

370  U 

390  U 

380 

10  u 

10 

Dibenz  (a,h)  Anthracene 

340  U 

370  U 

390  U 

380 

10  u 

10 

Benzo  (g.h.i)  Perylene 

340  U 

370  U 

390  U 

380 

10  u 

10 

U 

U 

u 

u 

BJ 

U 

U 

U 

U 

U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

BJ 

u 

u 

u 

u 

u 

u 

u 


U  -  Compound  was  analyzed  for  but  not  detected  above  the  sample  quantitation  limit  given 
J  -  Indicates  that  compound  was  present,  but  reported  value  not  accurate  or  precise 
B  -  Not  detected  substantially  above  level  reported  in  field  or  laboratory  blanks 
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Soil  Boring  No. 

SB1 

SB1 

SB1 

SB2 

SB2 

SB2 

Sample  No. 

09 

11 

15 

05 

09 

15 

EB1 

Sampling  Depth  (ft  bis) 

20-21.5  2S-26.S  35-36.5 

10-11.5  20-  21.5  35-36.5 

(ug/L) 

Percent  Solids 

98.1 

96.1 

90.9 

96.9 

94.8 

82.5 

Sampling  Date 

6-15-92  6 

(O 

CM 

0) 

1 

lO 

1 

-15-92  6-15-92  6 

-15-92  6- 

-15-92  6 

-15-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (mg/kg) 

Aluminum 

5,630 

6,920 

17,700 

6,790 

10,200 

10,900 

97.5  B 

Antimony 

4.2  U 

4.3  U 

4.5  U 

4.2  U 

4.3  U 

5.0  U 

54.0  U 

Arsenic 

1.4 

1.6 

9.6 

0.79  B 

2.0 

2.7 

3.0  U 

Barium 

49.1 

64.3 

160 

68.0 

108 

111 

2.0  U 

Beryllium 

0.22  B 

0.23  B 

0.62 

0.23  B 

0.43  B 

0.46  B 

1.0  U 

Cadmium 

0.51  U 

0.52  U 

0.55  U 

0.52  U 

0.53  U 

0.61  U 

5.0  U 

Calcium 

2,580 

2,690 

6,060 

3,000 

2,430 

3,660 

48.3  B 

Chromium 

7.2 

7.9 

22.7 

11.8 

20.4 

12.9 

7.0  U 

Cobalt 

4.4  B 

5.3 

10.3 

5.0  B 

5.0  B 

7.8 

9.0  U 

Copper 

5.6 

6.8 

19.0 

8.5 

14.3 

10.5 

9.0  U 

Iron 

8,940 

11,500 

22,200 

10,700 

16,200 

14,200 

102 

Lead 

1.9 

1.6 

5.9 

2.8 

2.2 

2.8 

2.0  U 

Magnesium 

2,910 

2,930 

7,220 

3,490 

3,250 

4,670 

70  U 

Manganese 

137 

117 

564 

137 

87.8 

221 

2.0  U 

Mercury 

0.10  U 

0.10  U 

0.11  U 

0.10  U 

0.11  U 

0.12  U 

0.20  U 

Nickel 

4.9 

4.7 

12.5 

5.0 

7.5 

7.1 

12.0  U 

Potassium 

940 

1,730 

3,770 

1,520 

2,330 

2,640 

2,870  U 

Selenium 

0.31  U 

0.31  U 

3.3  U 

0.31  U 

0.32  U 

0.36  U 

3.0  U 

Silver 

1.0  U 

1.0  U 

1.1  U 

1.0  U 

1.1  U 

1.2  U 

10.0  U 

Sodium 

149  B 

177  B 

243  B 

231  B 

168  B 

222  B 

376  B 

Thallium 

0.20  U 

0.21  U 

0.22  U 

0.21  U 

0.21  U 

0.24  U 

2.0  U 

Vanadium 

18.7 

25.9 

51.5 

22.5 

51.5 

34.1 

7.0  U 

Zinc 

24.7 

31.0 

68.2 

35.1 

32.3 

44.4 

3.0  U 

Cyanide 

0.51  U 

0.52  U 

0.55  U 

0.52  U 

0.53  U 

0.60  U 

10.0  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
J  -  Indicates  that  analyte  was  present,  but  reported  value  not  accurate  or  precise 
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Soil  Boring  No. 

SB3 

SB3 

SB3 

SB4 

SB4 

SB4 

Sample  No. 

04 

06 

07 

05 

08 

14 

Sampling  Depth  (ft  bis) 

22-23.5 

35-36.5 

37.5-39 

10-11.5 

20-21.5 

35-36.5 

Percent  Solids 

91.1 

93.2 

88.5 

97.1 

94.7 

90.0 

Sampling  Date 

1 

(O 

CM 

O) 

1 

to 

T 

to 

16-92  6- 

16-92  6- 

16-92  6- 

16-92  6- 

16-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (mg/kg) 

Aluminum 

12,100 

12,000 

11,300 

6,450 

12,700 

9,730 

Antimony 

4.5  U 

4.4  U 

4.6  U 

4.2  U 

4.3  U 

4.6  U 

Arsenic 

2.2 

2.6 

2.9 

0.73  B 

1.3 

2.9 

Barium 

118 

108 

101 

56.7 

112 

102 

Beryllium 

0.47  B 

0.47  B 

0.43  B 

0.22  B 

0.38  B 

0.36  B 

Cadmium 

0.55  U 

0.54  U 

0.56  U 

0.51  U 

0.53  U 

0.56  U 

Calcium 

4,840 

4,030 

4,140 

3,110 

3,220 

3,720 

Chromium 

20.1 

14.1 

14.1 

8.4 

19.5 

11.9 

Cobalt 

8.2 

8.6 

8.1 

4.7  B 

7.2 

6.9 

Copper 

14.6 

11.1 

11.0 

7.2 

14.9 

8.6 

Iron 

16,600 

15,600 

15,300 

9,750 

13,800 

13,500 

Lead 

5.8 

2.8 

3.4 

2.0 

3.0 

3.0 

Magnesium 

4,720 

5,080 

4,440 

3,760 

3,710 

4,170 

Manganese 

237 

242 

228 

144 

169 

219 

Mercury 

0.11  U 

0.11  U 

0.11  u 

0.10  U 

0.11  U 

0.11  U 

Nickel 

8.6 

7.6 

7.5 

4.2 

11.8 

5.0 

Potassium 

2,220 

2,920 

2,590 

1,370 

1,670 

2,100 

Selenium 

3.30  U 

0.32  U 

3.4  U 

0.31  U 

0.32  U 

0.33  U 

Silver 

1.1  U 

1.1  U 

1.1  U 

1.0  U 

1.1  U 

1.1  U 

Sodium 

245  B 

195  B 

216  B 

158  B 

215  B 

246  B 

Thallium 

0.22  U 

0.21  U 

0.23  U 

0.21  U 

0.21  U 

0.22  U 

Vanadium 

41.5 

36.5 

35.5 

20.4 

40.0 

29.9 

Zinc 

45.5 

46.6 

44.8 

28.2 

35.7 

42.1 

Cyanide 

0.55  U 

0.54  U 

0.56  U 

0.51  U 

0.53  U 

0.55  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
J  -  Indicates  that  analyte  was  present,  but  reported  value  not  accurate  or  precise 
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Soil  Boring  No. 

SB5 

SB5 

SB5 

SB6 

SB6 

SB6 

Sample  No. 

05 

09 

15 

04 

07 

12 

Sampling  Depth  (ft  bis) 

10-11.5  20-  21.5  35-36.5  10-11.5  17.5-19  30-31.5 

Percent  Solids 

92.7 

94.0 

97.1 

90.6 

91.8 

94.8 

Sampling  Date 

6-16-92  6 

(O 

M 

0) 

1 

<o 

-17-92  6 

-17-92  6 

-17-92  6 

-17-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (mg/kg) 

Aluminum 

10,300 

7,050 

6,520 

10,600 

9,120 

10,600 

Antimony 

4.4  U 

5.7  U 

4.2  U 

4.5  U 

4.5  U 

4.3  U 

Arsenic 

2.4 

1.1 

1.7 

1.2 

1.8 

4.7 

Barium 

99.3 

71.2 

67.2 

93.4 

80.9 

91.9 

Beryllium 

0.38  B 

0.25  B 

0.26  B 

0.39  B 

0.33  B 

0.38  B 

Cadmium 

0.54  U 

0.53  U 

0.51  U 

0.55  U 

0.54  U 

0.53  U 

Calcium 

3,520 

2,500 

2,940 

7,560 

3,280 

3,760 

Chromium 

14.2 

14.0 

7.5 

27.1 

15.4 

12.0 

Cobalt 

6.7 

4.8  B 

4.5  B 

6.8 

5.8 

6.5 

Copper 

10.1 

8.5 

6.2 

14.3 

9.6 

8.7 

Iron 

13,100 

11,100 

9,650 

14,000 

11,800 

12,900 

Lead 

5.3 

2.0 

2.2 

6.5 

15.9 

3.2 

Magnesium 

4,060 

2.?30 

2,740 

4,060 

3,820 

3,800 

Manganese 

177 

111 

137 

182 

138 

203 

Mercury 

0.11  U 

0.11  U 

0.11  U 

0.11  U 

0.11  U 

0.11  U 

Nickel 

8.2 

6.3 

4.0 

12.4 

6.9 

6.3 

Potassium 

2,060 

1,380 

1,430 

1,900 

1,820 

2,040 

Selenium 

0.32  U 

0.32  U 

0.31  U 

0.33  U 

0.33  U 

0.32  U 

Silver 

1.1  U 

1.1  U 

1.0  U 

1.1  U 

1.1  U 

1.1  U 

Sodium 

169  B 

182  B 

170  B 

279  B 

182  B 

253  B 

Thallium 

0.22  U 

0.21  U 

0.21  U 

0.22  U 

0.22  U 

0.21  U 

Vanadium 

32.9 

32.5 

22.1 

31.2 

28.7 

29.8 

Zinc 

38.2 

27.9 

28.3 

40.1 

43.7 

35.2 

Cyanide 

0.54  U 

0.53  U 

0.51  U 

0.55  U 

0.54  U 

0.53  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
J  -  Indicates  that  analyte  was  present,  but  reported  value  not  accurate  or  precise 
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Soil  Boring  No. 

SB6 

SB6 

SB6 

Sample  No. 

14 

15 

16 

EB2 

FBI 

Sampling  Depth  (ft  bis) 

35-36.5  35-36.5 

30-31 .5 

(ug/L) 

(ug/L) 

Percent  Solids 

85.7 

83.4 

84.3 

Sampling  Date 

6-17-92  6 

-17-92 

6-17-92  6 

-17-92  6 

-17-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (mg/kg) 

Aluminum 

15,200 

17,300 

22,400 

73.3  B 

57.0  U 

Antimony 

4.8  U 

4.9  U 

5.8  B 

54.0  U 

54.0  U 

Arsenic 

3.1 

7.2 

6.3 

3.0  U 

3.0  U 

Barium 

102 

124 

180 

2.0  U 

2.0  U 

Beryllium 

0.51  B 

0.64 

0.76 

1.0  U 

1.0  U 

Cadmium 

0.58  U 

0.60  U 

0.59  U 

5.0  U 

5.0  U 

Calcium 

5,250 

5,650 

7,480 

38.3  B 

49.1  B 

Chromium 

15.9 

19.2 

26.3 

7.0  U 

7.0  U 

Cobalt 

8.2 

8.3 

11.5 

9.0  U 

9.0  U 

Copper 

13.2 

16.9 

21.0 

9.0  U 

9.0  U 

Iron 

17,200 

19,500 

24,600 

21.0  U 

34.0  B 

Lead 

3.9 

4.9 

7.2 

2.0  U 

2.0  U 

Magnesium 

5,050 

5,810 

7,920 

70  U 

70  U 

Manganese 

187 

246 

255 

2.0  U 

2.0  U 

Mercury 

0.12  U 

0.12  U 

0.12  U 

0.20  U 

0.20  U 

Nickel 

9.0 

9.9 

13.5 

12.0  U 

12.0  U 

Potassium 

2,620 

2,740 

3,410 

2,870  U 

2,870  U 

Selenium 

3.50  U 

3.60  U 

3.6  U 

3.0  U 

3.0  U 

Silver 

1.2  U 

1.2  U 

1.2  U 

10.0  U 

10.0  U 

Sodium 

275  B 

250  B 

291  B 

393  B 

334  U 

Thallium 

0.23  U 

0.24  U 

0.24  U 

2.0  U 

2.0  U 

Vanadium 

40.2 

46.1 

58.0 

7.0  U 

7.0  U 

Zinc 

46.3 

54.0 

69.2 

3.1  B 

3.0  U 

Cyanide 

0.58  U 

0.60  U 

0.59  U 

10.0  U 

10.0  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
J  -  Indicates  that  analyte  was  present,  but  reported  value  not  accurate  or  precise 
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Well  No.  MW2  MW3  MW3 

Sample  No.  01  01  02  AB1  EB2  TB4 


Sampling  Date 

ANALYTE 

7-24-92  7-24-92  7-24-92  7-24-92 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/L) 

7-24-92  7-24 

-92 

Chloromethane 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

Bromomethane 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

Vinyl  Chloride 

10  U 

10  u 

10U 

10  u 

10U 

10U 

Chloroethane 

10  U 

10  u 

10  u 

10U 

10  u 

10  u 

Methylene  Chloride 

2BJ 

1  BJ 

2BJ 

12  B 

2BJ 

4BJ 

Acetone 

10  U 

7  J 

7  J 

14 

15 

10  u 

Carbon  Disulfide 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

1 ,1  -Dichloroelhene 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

1 ,1  -Dichioroethane 

10  U 

10U 

10  u 

10U 

10U 

10U 

1 ,2- Dichloroelhene  (total) 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

Chloroform 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

1 ,2-  Dichioroethane 

10U 

10  u 

10  u 

10  u 

10  u 

10  u 

2-Butanone 

10  U 

10  u 

10  u 

10  u 

10  u 

10U 

1,1,1  -Trichloroethane 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

Carbon  Tetrachloride 

10U 

10  u 

10  u 

10  u 

10  u 

10  u 

Bromodichloromethane 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

1 ,2-Dichloropropane 

10U 

10U 

10  u 

10U 

10U 

10  u 

cis- 1 ,3-  Dichloropropene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

Trichloroethene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

Dibromochloromethane 

10U 

10  u 

10  u 

10U 

10  u 

10  u 

1 ,1 ,2-Trichloroethane 

10  u 

10  u 

10U 

10  u 

10  u 

10U 

Benzene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

Trans- 1 ,3-Dichloropropene 

10U 

10  u 

10  u 

10  u 

10  u 

10  u 

Bromoform 

10  u 

10U 

10  u 

10U 

10  u 

10  u 

4-  Methyl-  2-  Pentanone 

10  u 

10  u 

10  u 

10  u 

10  u 

10U 

2-H^none 

10U 

10  u 

10  u 

10  u 

10  u 

10  u 

Tetrachloroethene 

10  u 

2J 

2J 

10U 

10  u 

10  u 

1 ,1 ,2,2-Tetrachloroethane 

10  u 

10  u 

10  u 

10  u 

10U 

10U 

Toluene 

10U 

10  u 

10  u 

10  u 

10  u 

10U 

Chlorobenzene 

10  u 

10U 

10  u 

10U 

10  u 

10  u 

Ethylbenzene 

10  u 

10  u 

10U 

10  u 

10  u 

10  u 

Styrene 

10U 

10U 

10  u 

10U 

10  u 

10  u 

Xylene  (total) 

10  u 

10U 

10  u 

10  u 

10U 

10  u 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit 
B  -  Not  detected  substantially  above  level  reported  in  field  or  laboratory  blanks 
J  -  Indicates  that  analyte  was  present  but  reported  value  not  accurate  or  precise 


F-18 


TABLE  F-4 

WATER  SAMPUNG  RESULTS 
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Well  No. 

MW2 

MW3 

Sample  No. 

02 

03 

EB3 

FB3 

TBS 

Sampling  Date 

9-10-92  9 

-10-92  9 

-10-92 

9-10-92 

9-10-92 

ANALYTE 

Chioromethane 

10  U 

10  U 

10  u 

10  u 

10  u 

Bromomethane 

10  U 

10  u 

10  u 

10  u 

10  u 

Vinyl  Chloride 

10  U 

10  u 

10  u 

10  u 

10  u 

Chloroethane 

10  U 

10  u 

10  u 

10  u 

10  u 

Methylene  Chloride 

10  U 

1 J 

10  u 

10  u 

1  J 

Acetone 

10  U 

10  u 

10  u 

10  u 

10  u 

Carbon  Disulfide 

10  U 

10  u 

10  u 

10  u 

10  u 

1 ,1  -Dichloroethene 

10  U 

10  u 

10  u 

10  u 

10  u 

1,1-  Dichioroethane 

10  U 

10  u 

10  u 

10  u 

10  u 

1 ,2- Dichloroethene  (total) 

10  U 

10  u 

10  u 

10  u 

10  u 

Chloroform 

10  U 

10  u 

10  u 

10  u 

10  u 

1 ,2-  Dichioroethane 

10  U 

10  u 

10  u 

10  u 

10  u 

2-Butanone 

10  U 

10  u 

10  u 

10  u 

10U 

1,1,1  -Trichloroelhane 

10  u 

10  u 

10  u 

10  u 

10  u 

Carbon  Tetrachloride 

10  u 

10U 

10  u 

10  u 

10U 

Bromodichioromethane 

10  u 

10U 

10  u 

10  u 

10  u 

1 ,2-  Dichloropropane 

10  u 

10  u 

10  u 

10  u 

10  u 

cis- 1 ,3-  Dichloropropene 

10  u 

10  u 

10  u 

10  u 

10  u 

Trichloroethene 

10  u 

10  u 

10  u 

10  u 

10  u 

Dibromochloromethane 

10  u 

10  u 

10  u 

10U 

10U 

1 ,1 ,2-Trichloroethane 

10  u 

10  u 

10  u 

10  u 

10  u 

Benzene 

10  u 

10U 

10  u 

10  u 

10  u 

Trans- 1 ,3- Dichloropropene 

10  u 

10  u 

10  u 

10  u 

10  u 

Bromoform 

10  u 

10  u 

10  u 

10  u 

10  u 

4-Methyl-2-  Pentanone 

10  u 

10  u 

10  u 

10  u 

10  u 

2-H6xanone 

10  u 

10U 

10  u 

10  u 

10  u 

Tetrachloroethene 

10  u 

2J 

10  u 

10  u 

10U 

1 ,1 ,2,2-Tetrachloroethane 

10  u 

10U 

10  u 

10U 

10  u 

Toluene 

10  u 

10U 

10  u 

10  u 

10  u 

Chlorobenzene 

10  u 

10  u 

10  u 

10  u 

10  u 

Ethylbenzene 

10  u 

10  u 

10  u 

10  u 

10  u 

Styrene 

10  u 

10  u 

10  u 

10  u 

10  u 

Xylene  (total) 

10  u 

10  u 

10  u 

10  u 

10  u 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit 
B  -  Not  detected  substantially  above  level  reported  in  field  or  laboratory  blanks 
J  -  Indicates  that  analyte  was  present  but  reported  value  not  accurate  or  precise 


TABUEF-S 

WATER  SAIWMJNQ  RESULTS 
SEinVOLATILE  ORGANIC  ANALYTES 


Page  1  of  2 


Wen  No. 

MW2 

MW3  MW3 

MW2 

MW3 

Sample  No. 

01 

01 

02 

EB2 

02 

03 

EB3 

FB3 

Sampling  Date 

7-24- 

-92 

7-24- 

-92  7-24- 

-92  7- 

-24-92  9- 

-10- 

-92  9- 

-10- 

-92  9- 

-10-92  9- 

-10-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

Phenol 

10  U 

1  BJ 

6BJ 

10  U 

1  J 

10  u 

1  J 

10  u 

bis  (2-ChioroethyO  Ether 

10  u 

10  U 

10  U 

10  U 

10  u 

10  u 

10  U 

10  u 

2-ChlorophefK)l 

10  u 

10  U 

10  U 

10  U 

10  u 

10  u 

10  u 

10  u 

1 ,3-Oichlorobenzene 

10  u 

10  U 

10  U 

10  U 

10  u 

10  u 

10  u 

10  u 

1 ,4-Dichloiobenzene 

10  u 

10  U 

10  U 

10  U 

10  u 

10  u 

10  u 

10  u 

1 ,2-OlchloiDbenzene 

10  u 

10  U 

10  U 

10  U 

10  u 

10  u 

10  u 

10  u 

2-Methylphenol 

10  u 

10  U 

10  U 

10  U 

10  u 

10  u 

10  u 

10  u 

2,2'-0)^bis  (1-Chloropropane) 

10  u 

10  U 

10  U 

10  U 

10  u 

10  u 

10  u 

10  u 

4-Methylphenol 

10  u 

10  U 

10  u 

10  U 

10  u 

10  u 

10  u 

10  u 

N  -  Nitioao-  Di-  n-Propylamine 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

Hexachloroethane 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

Nitrobenzene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

Isophorone 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

2-Nitrophenol 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

2,4-  Dimethylphenol 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

bis  (2-Chloroethoxy)  Methane 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

2,4-  DichlorDpherK)l 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

1 ,2,4-Trichiorobenzene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

Naphthalene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

4-Chlotoanillne 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

Hexachlorobutadiene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

4-Chioro-3- Methylphenol 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

2-  Methyinaphthalene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

Hexachlorocyclopentadiene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

2,4,6-Trichtorophenol 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

2,4,S-Trichlorophenol 

2SU 

2SU 

25U 

2SU 

2SU 

25U 

25U 

25U 

2-Chloronaphthalene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

2-Nitroaniline 

2SU 

25U 

25  U 

25U 

25U 

25  U 

25U 

25U 

Dimethyl  Phthalate 

10  u 

10  u 

2J 

10  u 

10  u 

10  u 

10  u 

10  u 

Acenaphthylene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

2,6-Dinitrotoluene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

3-Nitroaniline 

25U 

2SU 

25U 

2SU 

25U 

25  U 

25U 

25U 

Acenaphthene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit  given 
J  -  Indicates  that  compound  was  present,  but  reported  value  not  accurate  or  precise 
B  -  Not  detected  substantiaily  above  level  reported  in  laboratory  or  field  blanks 
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TABL£  F-5 

WATER  SAMPUNQ  RESULTS 
SEMiVOLATILE  ORGANIC  ANALYTES 


Page2of2 

WeNNo. 

MW2  MW3 

MW3 

MW2 

MW3 

Sample  No. 

01 

01 

02 

EB2 

02 

03 

EB3 

FB3 

Sampling  Date 

I 

t 

-92  7-24- 

-92 

7-24-92  7- 

-24-92  9 

-10- 

-92  9- 

-10-92  9- 

-10-92  9- 

-10-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/kg) 

2,4-Ofnitrophenol 

25U 

2SU 

25U 

2SU 

25U 

25  U 

25U 

25U 

4-Nitiophenol 

25U 

25  U 

25U 

25  U 

25U 

25U 

25U 

2SU 

Dibertzofuran 

10  U 

10  U 

10  U 

10  U 

10  U 

10  U 

10  U 

10  u 

2,4-Dinitrotoluene 

10  U 

10  U 

10  U 

10  U 

10  U 

10  U 

10  u 

10  u 

Diethyiphthalate 

10  U 

10  U 

2J 

10  U 

1  J 

10  U 

1  J 

10  u 

4-Chlorophenyl-phenylether 

10  U 

10  u 

10  U 

10  U 

10  U 

10  U 

10  u 

10  u 

Fluorene 

10  U 

10  u 

10  U 

10  U 

10  U 

10  U 

10  u 

10  u 

4-Nitroanillne 

25U 

2SU 

25U 

25U 

25U 

25U 

25  U 

25U 

4.6-  Oinitro-  2-  Methylphenol 

2SU 

2SU 

25  U 

25U 

25U 

25U 

25  U 

25U 

N-NHrosodiphenylamine  (1) 

10  U 

10  U 

10  U 

10  u 

1  J 

10  U 

10  U 

10  U 

4-Biomoph«MTyl-  phenylether 

10  U 

10  U 

10  U 

10  u 

10  U 

10  U 

10  U 

10  U 

Hexachlorobenzene 

10  U 

10  U 

10  U 

10  u 

10  U 

10  U 

10  U 

10  U 

Pentachioiophenol 

2SU 

2SU 

25U 

25U 

25U 

25U 

25U 

25U 

Phenanthrene 

10  U 

10  U 

10  U 

10  U 

10  U 

10  U 

10  U 

10  U 

Anthracene 

10  U 

10  U 

10  U 

10  u 

10  u 

10  U 

10  U 

10  U 

Carbazole 

10  U 

10  U 

10  U 

10  u 

10  u 

10  U 

10  U 

10  U 

Di-n-Butylphthalate 

10  u 

10  u 

2J 

10  u 

10  u 

10  U 

1  J 

10  U 

Fluoranthene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  U 

10  U 

Pyrene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  U 

10  U 

Butylbenzylphthalate 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  U 

10  u 

3,3'  -  Oichiorobenzidine 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  U 

10  u 

Benzo  (a)  Anthracene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

Chrysene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

bis  ff-EthylhexyO  Phthalate 

3BJ 

28J 

8BJ 

11  B 

3J 

4  J 

2J 

2J 

Oi-n-Octyl  Phthalate 

10  U 

10  U 

10  U 

10  u 

10  u 

10  u 

10  U 

10  U 

Benzo  (b)  Fluoranthene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  U 

10  u 

Benzo  (k)  Fluoranthene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  U 

10  u 

Benzo  (a)  Pyrene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

Indeno  (1,2,3-cd)  Pyrene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

Dibenz  (a,h)  Anthracene 

10  u 

10  u 

10  U 

10  u 

10  u 

10  u 

10  u 

10  u 

Benzo  (g,h,i)  Perylene 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

10  u 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit  given 
J  -  Indicates  that  compound  was  present,  but  reported  value  not  accurate  or  precise 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
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TABLE  F-6 

WATER  SAMPLING  RESULTS 
INORGANIC  ANALYTES 

Page  1  of  2 
(Unfiltered  Samples) 


MW2  MW3  MW3  MW2  MW3 

01  01  02  EB2  02  03  EB3  FB3 

7-24-  92  7-  24-92  7-  24-  92  7-24-92  9-10-92  9-10-92  9-10  -92  9-10-92 


ANALYTE  ANALYTE  CONCENTRATIONS  DETECTED  (ug/L) 


Aluminum 

1,060 

5,370 

4,380 

93.7  B 

4,950 

13,400 

87.4  B 

87.2  B 

Antimony 

39.0  U 

39.0  U 

39.0  U 

39.0  U 

39.0  U 

39.0  U 

39.0  U 

60.0  U 

Arsenic 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.7  B 

8.4  B 

4.0  U 

4.0  U 

Barium 

43.6  B 

75.4  B 

64.1  B 

1.0  U 

83.6  B 

122  B 

1.0  U 

2.0  U 

Beryllium 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

Cadmium 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

Calcium 

46,700 

46,700 

43,100 

38.4  B 

47,800 

49,100 

64.4  B 

86.5  B 

Chromium 

9.1  B 

13.8 

9.8  B 

6.0  U 

17.5 

23.5 

6.0  U 

6.0  U 

Cobalt 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

9.0  U 

Copper 

19.S  B 

25.3 

20.9  B 

4.0  U 

6.2  B 

13.7  B 

4.0  U 

5.0  U 

Iron 

1,240 

6,350 

4,890 

46.0  U 

4,210 

12,800 

46.0  U 

57.0  U 

Lead 

4.0 

4.3 

5.2 

3.4 

3.3 

6.4 

2.0  U 

2.7  B 

Magnesium 

10,000 

11,800 

10,700 

42.0  U 

11,100 

13,400 

42.0  U 

46.0  U 

Manganese 

44.4 

204 

173 

1.0  U 

96.6 

218 

1.0  U 

2.0  U 

Mercury 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

Nickel 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

11.0  U 

Potassium 

3,440  B 

4,260  B 

3,400  B 

1,250  U 

2,440  B 

4,110  B 

1,250  U 

1,360  U 

Selenium 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

Silver 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

Sodium 

17,300 

17,700 

16,100 

610  B 

16,300 

16,800 

466  B 

480  B 

Thallium 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

Vanadium 

14.9  B 

22.6  B 

18.4  B 

5.0  U 

20.0  B 

38.8  B 

5.0  U 

5.0  U 

Zinc 

523 

269 

248 

4.0  B 

109 

125 

62.2 

74.8 

Cyanide 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
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TABLE  F-6 

WATER  SAMPLING  RESULTS 
INORGANIC  ANALYTES 

Page  2  of  2 
(Filtered  Samples) 


Well  No. 

MW2 

MW3 

MW3 

MW2 

MW3 

Sample  No. 

01 

01 

02 

EB2 

02 

03 

EB3 

FB3 

Sampling  Date 

7-24-92  7 

-24-  92  7 

-24-92  7 

-24-  92  9 

-10-92  9 

-10-92  9 

-10-92  9- 

-10-92 

ANALYTE 

ANALYTE  CONCENTRATIONS  DETECTED  (ug/L) 

Aluminum 

56.5  B 

54.0  B 

56.3  B 

93.7  B 

117  B 

345 

87.4  B 

87.2  B 

Antimony 

39.0  U 

39.0  U 

39.0  U 

39.0  U 

39.0  U 

39.0  U 

39.0  U 

60.0  U 

Arsenic 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.5  B 

4.0  U 

4.0  U 

4.0  U 

Barium 

17.6  B 

33.1  B 

31.8  B 

1.0  U 

47.2  B 

43.3  B 

1.0  U 

2.0  U 

Beryllium 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

1.0  U 

Cadmium 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

5.0  U 

Calcium 

44,400 

47,200 

45,500 

38.4  B 

47,500 

50,400 

64.4  B 

86.5  B 

Chromium 

6.0  U 

6.0  U 

6.2  B 

6.0  U 

7.2  B 

7.6  B 

6.0  U 

6.0  U 

Cobalt 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

9.0  U 

Copper 

7.9  B 

5.3  B 

6.8  B 

4.0  U 

7.9  B 

5.6  B 

4.0  U 

5.0  U 

Iron 

46.0  U 

46.0  U 

46.0  U 

46.0  U 

46.0  U 

282 

46.0  U 

57.0  U 

Lead 

2.0  U 

2.0  B 

2.0  U 

3.4 

2.0  U 

2.0  U 

2.0  U 

2.7  B 

Magnesium 

9,550 

10,700 

10,300 

42.0  U 

10,100 

11,000 

42.0  U 

46.0  U 

Manganese 

23.3 

111 

106 

1.0  U 

14.2  B 

58.8 

1.0  U 

2.0  U 

Mercury 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

0.20  U 

Nickel 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

11.0  U 

Potassium 

2,910  B 

2,680  B 

2,930  B 

1,250  U 

1,720  B 

1,760  B 

1,250  U 

1,360  U 

Selenium 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

4.0  U 

Silver 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

6.0  U 

Sodium 

16,800 

17,900 

17,200 

610  B 

16,900 

17,400 

466  B 

480  B 

Thallium 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

2.0  U 

Vanadium 

13.3  B 

8.8  B 

9.5  B 

5.0  U 

11.1  B 

^0.0  B 

5.0  U 

5.0  U 

Zinc 

150 

55.4 

51.4 

4.0  B 

42.4 

42.1 

62.2 

74.8 

Cyanide 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

10.0  U 

U  -  Compound  was  analyzed  for  but  not  detected  above  the  Quantitation  Limit 
B  -  Not  detected  substantially  above  level  reported  in  laboratory  or  field  blanks 
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MEMORANDUM 


DATE: 

TO: 

FROM: 

SUBJECT: 


OVERVIEW:  Environmental  samples  were  collected  from  the  west  side  of  the  vehicle 
maintanence  area  within  Site  1.  Samples  were  collected  between  June  IS  and  June  17,  1992. 
Twenty-one  soil  samples  were  taken  from  six  boreholes. 

Two  field  blanks  (decontamination  source  water  blanks),  two  trip  blanks  and  two  equipment 
blanks  were  also  collected  as  part  of  the  overall  sampling  effort.  A  total  of  27  Site  1 
samples  were  validated.  The  samples  were  analyzed  for  organics,  and  inorganics  (including 
cyanide),  according  to  what  was  requested  on  the  chain  of  custodies  (COC). 

This  data  package  included  the  following  sample  data  group  (SDG)  or  batch  numbers 
generated  by  CompuChem: 

SITE  1 

25744-71  (1  soil  sample)  25744-13  (20  soil  samples) 

937294  574437 

57294  937293 

25744-51  (6  water  samples) 

936334 

574453 

CompuChem  Laboratories,  Incorporated,  in  Research  Triangle  Park  North  Carolina 
performed  all  of  the  analyses.  Both  organic  and  inorganic  analyses  were  carried  out  using  the 
March  1990  Contract  Laboratory  Program  (CLP)  Statements  of  Work  for  inorganic  and 
organic  analyses.  Soil  results  were  reported  on  a  dry  weight  basis. 

Data  validation  procedures  outlined  in  "The  HA2^WRAP  Requirements  for  Quality  Control  of 
Analytical  Data”,  July  1990,  were  followed.  Procedures  for  Level  C  data  review  were 
followed  as  requested  in  the  November  1991  ESI  work  plan. 


August  13,  1992 
Carl  Giesler 
Judy  Kirkland 
Data  Validation 

Ontario  Air  National  Guard,  Site  1 
Expanded  Site  Investigation 
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SUMMARY:  All  samples  were  analyzed  for  the  requested  analytes.  One  VOA  sample  bottle 
(OANGEB2)  was  received  by  the  laboratory  in  a  broken  vial.  This  :id  not  affect  the  VOA 
analysis  because  multiple  VOA  vials  were  shipped.  All  other  samples  were  received  in  good 
condition. 

BLANKS:  All  VOA  method  blanks  were  contaminated  with  methylene  chloride.  In  addition 
to  the  methylene  chloride,  some  of  the  VOA  blanks  contained  acetone  and  benzene.  The 
associated  sample  data  were  qualified  accordingly,  using  the  lOX  or  SX  rule  for  blank 
contamination.  These  qualified  results  can  be  found  in  Appendix  B  on  the  Data  Summary 
Forms. 

The  SVOA  method  blanks  also  contained  contaminants.  CompuChem  explains  in  the  case 
narrative  for  SDG#  25744-13  that  the  methylene  chloride  used  for  sample  extraction  was 
contaminated.  This  contamination  was  not  detected  until  after  the  samples  had  been 
extracted.  A  new  lot  of  methylene  chloride  was  purchased  and  was  found  to  be  free  of  these 
early  eluting  contaminants.  In  SDG#  25744-51,  2  of  the  contaminants  were  tentatively 
identified  as  methylpropyl  cyclohexane  and  2-(2-ethoxyethoxy)  ethanol. 

The  three  metal  preparation  blanks  also  contained  contaminants.  Two  of  the  blanks 
contained  aluminum  and  calcium  and  the  third  blank  contained  zinc  and  iron.  Sample  results 
which  were  less  than  5X  the  blank  concentration  received  J  qualifiers. 

One  field  blank  (OANG-FB2)  and  one  equipment  blank  (OANG-EB2)  contained  methylene 
chloride  exceeding  the  amount  of  methylene  chloride  detected  in  the  laboratory  preparation 
blanks.  No  SVGAs  were  detected  in  any  equipment,  field,  or  trip  blanks.  Iron  was  the  only 
metal  contaminant  detected  in  sample  OANG-EBl.  No  other  metal  contaminants  were 
detected  in  the  equipment,  field  or  trip  blanks. 

CALIBRATION:  All  initial  calibration  and  continuing  calibration  criteria  were  met  for  all 
parameters  analyzed. 

HOLDING  TIME:  No  holding  time  was  exceeded  for  any  sample  analyzed. 

FIELD  DUPLICATES:  No  field  duplicate  samples  were  submitted  for  analyses. 

MATRIX  SPKES/MATRIX  SPIKE  DUPLICATES:  The  MS/MSD  data  were  checked  for 
percent  recovery  (%R),  as  well  as  relative  percent  difference  (RPD).  There  were  four 
instances  in  which  the  %R  reported  was  not  correctly  calculated.  In  all  4  cases,  the  correct 
%R  did  exceed  control  limits.  In  other  cases,  the  %R  exceeded  control  limits  and  the  results 
were  qualified  as  estimates  (J)  (see  Appendix  B). 
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One  soil  SDG#  25744-71  had  6  RPDs  that  were  higher  than  the  limits  allowed.  However, 
since  the  limits  were  only  advisory,  no  further  action  was  required  by  the  laboratory.  For 
SDG#  25744-13  SVOA  analyses,  the  MS/MSD  was  analyzed  on  a  different  day  and  on  a 
different  instrument.  Although  the  %R  and  the  RPDs  were  within  limits,  this  is  not  proper 
laboratory  procedure.  The  purpose  of  the  MS/MSD  is  to  check  for  matrix  interference  under 
the  same  analytical  conditions  as  the  samples.  This  comparison  could  not  be  made  in  this 
case. 

In  SDG#  574453  (cyanide),  the  spiked  sample  result  (SSR)  was  recorded  incorrectly.  From 
the  raw  data,  the  SSR  should  be  200.6269  micrograms/liter,  instead  of  100.3135 
micrograms/liter.  This  caused  the  %R  to  be  outside  control  limits,  however,  since  the 
sample  results  were  below  the  instrument  detection  limits,  no  data  qualification  was 
necessary. 

TENTATIVELY  IDENTIFIED  COMPOUNDS:  Three  samples  contained  tentatively 
identified  compounds  (TICS).  They  were  as  follows: 

OANGFBl  10  micrograms/liter  diphenylmethanone 

OANGSB607  1700  micrograms/liter  propenylbenzodioxole 

OANGSB405  100  micrograms/liter  tetrachloroethane 

All  TIC  results  were  approximate.  The  first  2  compounds  diphenylmethanone  and 
pn^nylbenzodioxole,  are  associated  with  the  manufacturing  of  perfumes.  It  was  possible 
that  these  semivolatile  organic  compounds  could  have  been  introduced  inadvertently  by  field 
or  laboratory  personnel.  Tetrachloroethane,  at  a  concentration  of  100  micrograms/liter, 
should  have  bMn  detected  in  the  VGA  sample.  This  is  an  early  eluting  compound  and  could 
have  been  part  of  the  methylene  chloride  contamination  mentioned  previously  in  the  blank 
section  of  this  report. 

LABORATORY  CONTROL  SAMPLE:  The  LCS  was  out-of-control  for  potassium  and 
sodium  for  soil  SDG#  937293.  The  %R  control  limits  were  80-120%.  For  potassium  the 
%R  was  988%  and  for  sodium  the  %R  was  136.4%.  CompuChem’s  case  narrative  for  this 
SDG  stated  that  all  of  the  LCSs  were  in  control.  No  redigestion  or  reanalysis  was  reported 
for  the  samples  associated  with  this  out  of  control  LCS.  Therefore,  the  data  was  qualified  as 
unusable  (R)  for  potassium  and  sodium  in  this  SDG. 

CONCLUSION:  In  conclusion,  the  data  validated  for  this  round  of  samples  should  be 
considered  usable,  with  the  exception  of  the  data  associated  with  the  out-of-control  LCS 
mentioned  above.  It  should  be  notui  however,  that  the  chain  of  custody  forms  did  not  list 
sample  preservation  methods,  i.e.  refrigeration  or  chemical  preservative  added.  TETC  COC 
forms  were  not  used.  This  information  ultimately  had  to  be  obtained  from  the  field  logbook. 
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Two  of  the  common  laboratory  contaminants  methylene  chloride  and  acetone  were  detected 
in  almost  all  of  the  VOA  analyses.  In  some  samples,  the  concentration  of  these  analytes  were 
higher  than  10  times  the  concentration  detected  in  the  associated  blank.  Please  be  aware  that 
these  hits  may  or  may  not  have  originated  from  the  samples,  since  the  blank  contamination 
was  so  widespread. 

Please  note  that  reported  TICs  are  not  confirmed  but  tentative  identification.  A  concentration 
of  100  microgram^liter  of  tetrachlorethane  should  have  been  detected  in  the  associated  VOA 
analyses.  CompuChem  used  the  GC/MS  compound  library  to  select  the  best  spectral  match  to 
the  unknown  compound. 

Two  attachments  are  included  with  this  report.  Appendix  A  and  Appendix  B.  Appendix  A 
contains  a  list  of  the  data  qualifiers  and  their  definitions.  Appendix  B  contains  the  Data 
Summary  Forms. 


ATTACHMENTS:  Appendix  A  Glossary  of  Data  Qualifier  Codes 
Appendix  B  Data  Summary  Forms 


cc:  Rob  Kravitz 


Glossary  of  Data  Qualifier  Codes 


Codes  Related  to  Identifkatioo  (confidence  concerning  presence  or  absence  of 
compounds): 

U 

Not  detected.  The  associated  number  indicates  approximate  sample 
concentration  necessary  to  be  detected. 

(No  Code)  = 

Confirmed  identification. 

B 

Not  detected  substantially  above  the  level  reported  in  laboratory  or 
field  blanks. 

R 

Unreliable  result.  Analyte  may  or  may  not  be  present  in  the  sample. 
Supporting  data  necessary  to  confirm  result. 

N 

Tentative  identification.  Consider  present.  Special  methods  may  be 
needed  to  confirm  its  presence  or  absence  in  future  sampling  efforts. 

Codes  Related  to  Quantitation  (can  be  used  for  both  positive  results  and  sample 
quantitation  limits): 

J 

Analyte  present.  Reported  value  may  not  be  accurate  or  precise. 

K 

Analyte  present.  Reported  value  may  be  biased  high.  Actual  value  * 
is  expected  to  be  lower. 

L 

Analyte  present.  Reported  value  may  be  biased  low.  Actual  value 
is  expected  to  be  higher. 

UJ 

Not  detected,  quantitation  limit  may  be  inaccurate  or  imprecise. 

UL 

Not  detected,  quantitation  limit  is  probably  higher. 

Other  Codes: 

Q 

No  analytical  result. 
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MEMORANDUM 


DATE: 

October  13, 1992 

TO: 

Carl  Gieskr 

PROM: 

jiidy  Kirldand 

SUBJECT: 

Data  Validation 

Ontario  Air  National  Guard,  Site  1 
Eiqpanded  Site  Investigation 

OVERVIEW:  Enviionmental  sami^  were  ooUected  foxn  two  groundwater  monitoring  wells, 
one  of  whidi  was  located  i^gradient  from  Site  1  and  tlie  odier  located  downgtadient  of  Site  1. 
Hie  iqtgradknt  groundwater  samples  were  used  for  background  oompaiiaoiu.  Sanqiles  were 
collected  on  July  24,  1992.  Three  samples  were  taken  from  2  groundwater  monitorifig  wells. 

One  ambient  blank,  one  equipment  blank  and  oat  tzq>  blank  were  also  odlected  as  part  of  the 
overall  sanqding  effort  A  total  of  6  sanqdes  were  validated.  The  samides  were  analyzed  for 
organics,  and  inorganics  (including  cyanide),  according  to  what  was  requested  on  the  chain  of 
custody  (CX)C). 

This  data  package  included  die  following  sample  data  group  (SDG)  or  batch  numbers  generated 
by  CompuChem: 

25957-1  (VOA,  SVOA) 

936344  (metals  total  and  dissolved) 

595713  (cyanide) 

CcunpiiCtem  Laboraunies,  incorporated,  in  Research  Itiangle  Park  Nndi  Carolina  perfonned 
all  of  the  analyses.  Both  mganic  and  inorganic  analyses  were  carried  out  using  die  March  1990 
Contract  Laboratory  Program  (CLP)  Statements  ^  Work  (SOW)  for  inorganic  and  organic 
analyses. 

Data  validation  procedures  outlined  in  "The  HAZWRAP  Requirements  for  Qiality  Qmttd  of 
AnalyticalData”,  July  1990,  were  fidlowed.  Piooedures  for  Level  C  data  review  were  fidlowed 
as  requested  in  tte  November  1991  ESI  work  plan. 

SUMMARY:  All  samples  were  analyzed  for  the  requested  analytes  and  were  received  in  good 
condition. 
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BLANKS:  The  ambimt  blank  (OANGABl)  and  the  equipfiient  blank  (QANGEB2)  both 
contained  acetone.  AldMugh  aoettme  is  a  common  labontoxy  oontaminant,  it  was  not  detected 
in  the  VOA  mediod  blank.  The  trip  blank  (OANGTB4),  the  equqmicDt  blank  and  the  ambient 
blank,  as  well  as  the  samides.  all  contained  some  methylene  chloride.  However,  the  amounts 
detected  were  less  than  10  times  the  amount  of  methylene  chloride  detected  in  the  method  blank. 
All  sanqdes  were  given  die  B  qualifier  for  blank  contamination. 

The  SVGA  method  blank  also  contained  contaminants.  When  these  contaminants  were  detected 
in  the  samples  the  5  times  and  10  rimes  rules  were  tq>|died  and  die  data  was  qualified  as  cither 
B  or  estimates  CD- 

In  the  water  prqpararion  blank  for  inotgantos,  there  are  3  blank  contaminants  above  the 
instrument  detectim  limit  (IDL),  i.e.  aluminum,  caldum,  and  sodium.  FoUowing  the  S  rimes 
rule  for  inorganic  blank  contaminaritm,  sample  OANGEB2,  OANGMW302(D), 
OANGMW301(D),  and  OANGMW201(D)  were  qualified  with  a  J  for  aluminum.  Sample 
OANGEB2  was  qinlified  as  J  for  calcium  and  sodium. 


CALIBRATION:  All  initial  calibration  and  continuing  calibration  criteria  were  met  for  all 
paiameten  analyzed. 

HOLDING  UMB:  No  holding  time  was  exceeded  for  any  sample  analyzed. 

HELD  mJFUCATES:  One  set  of  field  duplicatBs  (OANGMW301,  OANOMW302)  was 
submitted  fw  analyses.  Both  samjdes  were  analyzed  for  organics  and  Inorganics  (including 
cyanide),  as  requited  by  the  chain  of  custody.  HAZWRAP  Level  C  does  not  ^edfy  any  data 
validaritHi  leqoirements  for  fidd  duplicates.  However,  the  idarive  percent  difEneoce  (RPD) 
for  the  analy^  detected  firom  the  VOA  analyses  were  Oft  for  both  acetone  and  tetrachlorethene, 
and  67%  for  rndhylene  chloride.  Semivdarile  analyses  detected  only  4  analytes,  3  of  which  were 
jdiriialates.  Phenol  had  a  RPD  of  143  ft ,  however,  idiend  was  also  detected  in  rile  mediod  blank. 

MATRIX  SPIKES/MATRIX  SPIKE  DUFUCATES;  The  MS/MSD  data  were  checked  for 
percent  recovery  (ftR),  as  wdl  as  relative  percent  difierence  (RPD).  All  ftR  were  within 
control  limits  for  VOA  analyses.  Three  SVOA  compounds  were  not  within  limits  for  ftR.  Since 
these  limits  are  only  advisory  as  per  the  3/90  SOW,  no  Anther  actaon  was  required  by  die  lab 
and  riier^Die,  no  qualification  of  die  data  was  necessary.  The  ftR  for  sdcniiim  was  Oft.  Since 
all  sdenium  results  were  bdow  the  instrument  detection  limit  (IDL),  the  results  were  qualified 
as  unusable  (ft).  All  RPDs  were  widiin  oontrol  limits  for  all  paiameten  analyzed. 

tentatively  identified  COMPOUNDS:  No  tentatively  identified  conymunds  (TICS) 
were  dmected  Air  VOA  analyses.  For  SVGA  analyses,  unknown  hydrocarbons,  unknown 
carboxylic  adds,  unkixiwns.  lab  artificts,  and  blank  contaminants  were  detected  in  sanqiles 
analyz^. 

pngel 


Q-24 


OCT  15  '92  15:47  ETC 


P.5 


All  TIC  results  were  i^prazimate  and  could  ikjC  be  identified  mote  spedficalUy  dan  mentiooed 
above.  The  labocatory  artiftcts  found  in  OANGEB2  and  OANCMWSOl  were  also  found  in  die 
SVOA  mediod  blank.  However,  die  labotattxy  artifact  found  in  san^  OANGIfW302  was  not 
detected  in  the  blank.  It  has  been  tentativdy  identified  as  etther  2-niefoyl-,l-(l,l-dimethylediyl)- 
2-methyl-l,pn9aiK»c  add  or  2-nKthyl-.2-ediyl>l-iHOpyl*l,3-profanediyl  propanoic  add.  Hie 
estinated  oonoentiatioa  of  diis  laboratory  aitiiiait  is  4  imorograms/liter.  This  artifoct  is  currendy 
imrfer  investigatkm  by  CompuChem. 

LABORATORY  CONTROL  SAMPLE:  All  ekmena  were  within  the  oontrd  limits  fiM*  die 
laboratory  control  sample  (LCS).  No  LCS  was  required  for  mercury  and  cyanide  analysis. 

CONCLUSION:  In  conclusion,  the  data  validalBd  for  this  round  of  samples  sboiild  be 
considered  usable,  with  da  exception  of  the  daa  assodated  with  the  out-of-oontrd  %R  for 
Mtieniiim  and  the  blank  contamination  dad  mentumed  above.  It  should  be  noted  however,  that 
the  chain  of  custody  form  did  not  list  sanqde  preservation  methods,  i.e.  temperature  oontrd  or 
ehfemical  {Kcservative.  This  information  ultiinatdy  b‘»d  to  be  obtained  ftom  da  fidd  log^xxdt. 
Also  note,  that  a  sample  labeled  LABPURES  was  included  in  da  VOA  report,  however,  it  was 
not  listed  on  da  chain-of-castody  fium. 

Two  attachments  are  included  with  this  report.  Appendix  A  and  ^ipendix  B.  Appendix  A 
contains  a  lilt  of  da  data  qualifiers  and  their  definitions.  Appendix  B  contains  da  ]>ata  Summary 
Forms. 


ATTACHMENTS:  Appendix  A  Glossary  of  Data  Qualifier  Codes 
Appendix  B  Data  Summary  Forms 


oc:  Rob  Kxavitz 
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Codes  Rdated  to  Identification  (confidence  concerning  presence  or  absence  of 
compounds); 

U 

ai 

Not  detected.  Tbe  associated  number  indicates  r^pioximate  sample 
concentration  necessary  to  be  detected. 

(No  Code) 

= 

! 

Contiimed  identification. 

B 

- 

Not  detected  substantially  above  the  level  rqmrted  in  laboratoiy  or 

field  hlanW 

R 

“ 

Unreliable  results.  Analyte  may  or  may  not  be  present  in  tbe 
sample.  Siqjporting  data  necessary  to  confirm  remit. 

N 

- 

Tentative  identification.  Consider  present.  Special  methods  may  be 
needed  to  confirm  its  presence  or  absence  in  future  sampling  efforts. 

Coda  Related  to  Quautitatioit  (  can  be  used  for  both  positive  resultB  and  sanqilB 
quantitation  limits); 

J 

Analyte  present.  R^Krrted  value  may  not  be  accurate  or  precise. 

h 

Analyte  present.  Tbe  tqmtted  value  is  estimated  because  of  tL;; 
presence  of  interference. 

K 

Analyte  ineseot  Reported  vabie  may  be  biased  high.  Actual  value 
is  m^ected  to  be  lower. 

L 

Analyte  present  Reported  vabic  may  be  biased  k>w.  Acbial  vahie 
is  eaqiected  to  be  higher. 

UJ 

Not  delected,  quantitation  Iiiiiit  may  be  inaccurate  or  imprecise. 

UJt 

The  reported  value  was  obtained  from  a  reading  that  was  less  tban 
the  Cootiict  Required  Detection  limit  (CRDL)  but  greater  than  <»r 
equal  to  the  Instrument  Detection  Limit  OQ^L). 

UL 

Not  delected,  quantitation  limit  is  probabty  Ugher. 

Other  Coda: 

Q 

No  analytical  result 
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TlmEarthTtehnology 
Corpontion _ 


MEMORANDUM 


DATE;  October  30,  1992 


TOt  CaxlQiesier 


ISOM: 


SOBIECT: 


Judy  IQridand 


Data  Validation 

Ontario  Air  National  Guard,  Site  1 
BqMiiided  Site  Xnvesdgatkm 


OVERVIEW:  Four  environmental  samples  were  ooflected  from  two  groundwater  monitoring 
wdls.  Samples  were  ooUected  on  September  10, 1992. 

One  fidd  blank,  one  equqnnent  blank  and  one  tr4>  blank  were  also  collected  at  part  of  the 
overall  saiqdiog  effort  However,  there  was  one  anqde  received  for  VOA  analyses  which  was 
not  listed  on  die  chain  of  custody.  The  sample  was  labeled  LABPURE.  A  total  d  8  samples 
were  validated.  The  sanqdes  were  analyzed  for  organics,  and  inorganics  (including  cyanide), 
according  to  what  was  retpiested  on  die  chain  of  custody  (COQ. 

This  data  package  included  die  frdlowing  sample  delivery  group  ^DG)(batdi  numbers)  generated 
by  ODaqraChem: 

26194-3  (VGA,  SVGA) 

936330  (unfilleied  metals) 

936351  (filtered  metals) 

261948  (cyanide) 

ConqwChem  laboratories,  fiioorporated,  in  Research  Ttiangle  Park,  Nordi  Cardina  peefrirmed 
aQ  of  die  anatyses.  Bodi  organic  and  inorganic  analyses  were  carried  out  n.<ing  the  March  1990 
Contract  Laboratory  Program  (CLP)  Statements  of  Worir  (SGW)  for  inorganic  and  organic 
analyses. 

Data  validation  procedures  outlined  in  The  HAZWRAP  Requirements  for  Quality  Control  of 
Analytical  Data”,  Jidy  19M,  were  followed.  Procedures  fm  Level  C  data  review  were  ftdlowed 
as  requested  in  the  November  1991  ESI  work  plan  Ibr  an  sanqiies  except  one,  (OANCndW202) 
fbr  iridch  Level  D  vaUdadon  was  qiedlled.  Under  HAZWRAP,  Levd  D  is  requited  per  die 
'Region  I  Laboratory  Data  Valutedon  Fnnctkmal  Guktelines  for  Evaluating  Inorganics 
Am^raes”. 
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SUMMARY:  All  sampto  were  analyzed  as  requested  on  the  chain  ot  coMy,  and  were 
received  in  good  conditioa. 

MANKS:  For  VOA  analyses,  d«  tz^  blank  (OANG-TBS)  contained  methylcfle  dilodde. 
However,  die  coocentiation  was  less  than  the  contract  required  quantitation  limit  (CRQL). 
Aldiough  methylene  chloride  was  not  detected  in  die  method  bla^  it  is  sdll  pos^te  that 
methylene  dUoride  could  hsnre  migmated  from  the  laboiatory  since  it  is  a  common  IriKxaioiy 
contaminant.  Methylene  chloride  was  also  detected  in  two  of  die  mmplcs,  but  in  oonoentiatiaas 
leas  than  the  CRQL. 

The  SVOA  mediod  blank  only  contained  one  lab  axtifrct  This  aiti&ct  was  also  detected  in  the 
field  blank  (OANO-FB3)  along  with  a  common  phthalate  ester.  The  equipment  blank  (OANO- 
EB3)  contained  {tod  as  well  as  three  different  phthalate  esters.  All  analytes  detected  in  die 
equipment  blank  and  the  field  blank  for  SVOA  analyses  were  bdow  die  CRQLa. 

The  mediod  blank  ibr  the  target  analyte  list  (TAL)  metala  in  SDG#  936330,  contained 
alununum,  caldiim,  sodium  and  anc.  Th^  same  analytes  were  also  detected  in  the  equipinent 
blank.  In  addition  to  those  analytes,  potassium  was  also  detected  in  the  fidd  blank.  The  field 
blank  was  used  to  qualify  the  samide  data. 

The  TAL  metals  method  blank  for  SDQf  9363S1  contained  oontaminaiits  also.  The  samples  were 
qualified  aoooiding  to  the  5  times  rule  for  blank  oontsminatinn.  It  most  be  noted  however,  dtat 
die  rule  is  applied  diffexendy  for  Level  C  vennis  Level  D  validation.  Therefore,  qualifiers  may 
be  different  for  die  same  analyte  regardless  of  analyses  method. 

CALlBRAIIONi  V^di  few  exoqiCiofis,  the  initial  calibtation  and  continuing  calibration  criteria 
were  met  fbr  all  paremeten  analyzed.  Fdr  2-Butanoae,  the  initial  calibiation  peroent  idative 
standard  deviatkai  (%RSD}  was  out  of  the  control  limits.  The  percent  difiference  (%D)  was  out 
of  contrdliiniis  tor  the  continuing  calibiation  of  1,1,2, 2-Tetradilorocdiane.  Since  theae  analytes 
were  not  delected  in  the  sanqdes,  no  qualiffcatioo  of  die  data  was  necessary.  For  inorganic 
analyses  SDGf  936331,  ahiminum  was  detected  in  the  continuing  calibiation  blank.  The  samples 
were  qualified  by  Azwrqi  Level,  i.e.  Levd  C  for  sample  OANGMW309  (J),  and  Levd  D  for 
aanqile  OANGMW2Q2  (R). 

HOLDING  TIME!  HUdiag  times  were  exceeded  by  two  diqrs  for  an  cyanide  samide  analyses. 
Since  die  samples  were  piopedy  preserved  and  cyanide  was  not  detected  in  any  the  anqiles, 
tile  samples  were  not  qualified.  The  matrix  spike/matrix  ^ike  dupiicaie  (MS/MSD)  sanqdes 
were  extracted  out  of  holdiiig  time  for  SVOA  analyses.  No  sanqiles  were  qualified  based  on  the 
missed  extraction  time  since  the  extraction  time  was  not  grossly  exceeded. 

FIELD  DVFLICATESt  No  field  duplicates  were  submitted  with  this  sanqiling  effort. 


G-37 


Page-2 


NOV  02  'ge  17:03  ETC 


P.5 


l^llta  SF1KES/MA1S1X  SPIKE  1H7FLICATES:  Ilie  MS/MSD  data  were  diecloed  for 
pereeat  recovery  (%R),  at  well  as  RPD.  All  %Ra  were  within  oontiol  limits  for  VOA  analyses. 
Two  SVGA  compounds  were  not  widdn  %R  limits.  Since  these  limits  are  only  advisory  as  per 
die  3/90  SOW,  no  fordier  netkn  was  required  by  die  lab  and  dierefore,  no  qualification  of  die 
data  was  necessary.  For  SDQ#  936351,  the  %R  for  aelenipm  and  diaPium  were  km  at  54.8% 
and  74.2%  req^eedvety.  Since  no  seleaiiim  and  thallium  results  were  detected  above  the 
instrument  detecdon  limit  (IDL),  die  results  were  qualified  as  estimated/non-detects  (UJ).  In 
SDOf  936350,  die  %R  for  sd^um  was  0%.  All  data  assnciaied  with  this  matrix  qdke,  for 
sdenium  (mly,  were  qualified  as  unusable. 

All  RFDs  were  within  oontred  limits  for  all  paxameters  analyzed,  except  nktad,  cobalt  and 
arsenic,  in  SDO#  936350.  No  qualification  of  die  sample  data  was  necessary  for  aided  and 
cobalt  siiice  the  results  were  below  die  IDL  for  both  aoalytea.  .^mple  OANGMW2Q2  was  given 
a  J  qualifier  becaose  arsenic  was  detected  above  the  IDL 

It  should  be  noted  diat  for  SDG#  26194-3,  a  blank  was  used  for  the  MS/MSD  instead  of  a 
sample.  In  addition,  the  MS/MSD  were  analyzed  8  days  after  die  sanqdes  were  analyzed.  Bodi 
of  these  procedures  are  not  considered  to  be  good  laboratory  praedeea. 

TDfTATlVELY  IDENTIFIED  COMPOUNDS:  No  tentadvdy  identified  compounda  CnCS) 
were  detected  for  VOA  analyses.  For  SVOA  analyses,  unknown  hydrocarbons,  an  unknown 
caihazylk  add,  and  an  unknown  alkene  were  detected  in  sanqile  OANCDfW202.  A  lab  aitifiKt 
was  detected  in  sanqde  OANGMW303.  This  lab  ardfoct  was  also  detected  in  the  blank.  It  has 
bea  tentadvdy  idendfied  as  dther  aoedc  add,  (tiqihen^iiKMpiiocanylidene)-,  methyl  ester  or 
phoqphine  oxide,  txqihenyL  The  estimated  coocentiation  of  diia  bbonloKy  ardfoct  is  5 
ndcrograms/liter.  This  actLfoct  is  current^  under  investigation  by  CompuChem. 

LABOKATCniY  CONTROL  SAMPLE:  All  dements  were  within  tiie  control  limits  for  the 
laboratory  control  sanqde  (LCS).  No  LCS  was  required  for  mercury  and  qramde  analysis. 
Again,  good  laboratory  practices  were  not  followed  for  die  analysis  of  the  LCS  for  SDOf 
936350.  Aldiough  the  tesuUs  were  within  the  control  lindts,  this  LCS  was  not  analyzed  until  2 
days  after  the  aamides  were  analyzed. 

CONCLUSION:  In  oondusinn,  die  data  vatidaled  for  tiiis  round  cf  sanqdes  should  be 
oonskicatd  usable,  witii  the  exoqition  of  the  data  assodated  witii  the  out-d-contiol  %R  for 
sftlenhim  and  die  out-of-control  oontinuing  calibration  of  aluminiiffl  data  mentioned  above.  It 
should  be  noted  however,  that  aU  of  the  sample  and  blank  resulb  for  VOA  and  SVOA  analyses 
were  bdow  die  CRQLs. 

Two  attachments  are  induded  with  this  report.  Appendix  A  and  Appendbc  B.  .^ipendix  A 
oontains  a  list  of  the  data  qualifiers  and  their  definitions.  Appendix  B  contains  the  Data  Summary 
FCnns. 
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ATTACHMENTS:  Appendix  A  Glossary  of  Data  Qualifier  Codes 
Appendix  B  Data  Summary  FOrms 


ce:  Rob  Kravitz 
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Codes  Rebtod  to  Identificatioii  (ooofideace  cooconiing  pmseooe  or  abseooe  of 
oompounds): 


U  »  Not  detected.  The  associated  number  indicites  ^roxiinate  samide 

omceotratioa  necessary  to  be  detected. 

(No  Code)  =  Confbined  identiilcation. 

B  s  Not  detected  substantially  above  die  level  iqiorted  in  laboratoiy  or 

flAl/l  MawW 

R  «  Umdiable  results.  Analyte  may  or  may  not  be  pseseot  in  die 

sanqile.  Sqiporting  data  necessary  to  confirm  result 


N  *  Tentative  idendficadon.  Consider  potesent  %ecial  mediods  may  be 

needed  to  confirm  its  presence  or  absence  in  future  sampling  efforts. 


Codes  Rdated  to  Qnentitarton  (  can  be  used  for  bodi  poaMve  reaulta  and  sample 
quandtadon  limits): 

J 

«3 

Analyte  present  Reported  valne  may  not  be  aocmate  or  psedse. 

Ji 

SB 

Analyte  present  The  snorted  value  is  esdmated  because  of  the 
presence  of  interference. 

K 

- 

Anslyte  present  Reposted  valne  may  be  biased  Ugh.  Adnalvalne 
is  capected  to  be  lower. 

L 

- 

Ana^  present  Repented  value  may  be  biased  low.  Actual  value 
is  qqpec^  to  be  higher. 

T3J 

= 

Not  detected,  quantitation  liniit  may  be  inaccurate  or  inq;treciae. 

sa 

The  repotted  value  was  obtained  ftom  a  reading  that  was  less  than 
the  Contract  Required  Detection  Lindt  (CRDL)  but  greater  than  or 
equal  to  ttie  Butnuneitt  Detectioo  limit  (EDL). 

UL 

= 

Not  detected,  quantitation  limit  is  probably  higher. 

Odisr  Codes: 


Q 


No  analytical  result 
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